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“When the child is grown big and the mother cannot continue to 
provide him with enough nourishment, he becomes agitated, breaks 
through the membranes and incontinently passes out into the 
external world free from any bonds. In the same way among the 
beasts and savage animals, birth occurs at a time fixed for each 
species without overshooting it.’”’—HIPPOCRATES. 

THE transition of a pregnant uterus to a parturient 
organ is a slow and gradual process. But the subjective 
symptoms of this transition in uterine activity have 
appeared down the centuries to both patient and physician 
with such dramatic abruptness that the onset of labour 
has long been a challenge, an ancient puzzle to mankind. 

The regulating mechanism that triggers parturition is 
not known in spite of the relative ease by which pregnancy 
is routinely terminated, using procedures as simple as 
rupturing the membranes, or separating the cervical pole 
of the chorion from the lower uterine segment. When a 
biological phenomenon can be as readily induced as 
parturition, the underlying processes are often revealed 
with little additional effort. Yet the onset of labour 
remained a mystery for centuries, implying that several 
factors control the functional climax of the uterus during 
the delivery of a viable newborn. 

This complex regulatory mechanism has been recently 
studied by the modern methods of analytical biology. The 
controlling influence of single factors on the onset of 
labour and their relative significance has been examined. 
Here an attempt is made to state the problem in terms of 
known regulatory parameters. 


Progesterone 

The first concept which influenced biologists and 
clinicians alike was that of “ progesterone withdrawal ”’, 
based on the classic experiments of Corner, Allen, and 
Reynolds. These investigators demonstrated in rabbits 
that progesterone withdrawal terminates pregnancy, 
whereas progesterone-replacement therapy maintains it 
(Corner 1947, Reynolds 1949). These demonstrations 
did not, however, provide evidence that the onset of 
normal labour is triggered by progesterone withdrawal. 


The Progesterone ‘‘ Block ”’ 


We repeatedly considered this theory of progesterone 
withdrawal in our laboratory, for we were impressed by 
the demonstration that progesterone has a blocking effect 
on the myometrium, a finding which explained the 
maintenance of pregnancy (Csapo 1955, 1956, 1959). 

What is the progesterone block, and what is its 
significance in controlling the pregnant uterus? Muscle 
is blocked when the activity induced at one point of the 
tissue does not spread over to the unstimulated portions. 
This regulatory device is widely found in biology when 
muscle function is suppressed or suspended. 

When the early pregnant or progesterone-treated 
non-pregnant rabbit uterus is stimulated at all points 
simultaneously (in an electric field) all portions become 
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active and maximum tension develops. But when only 
one half of the strip is stimulated only the stimulated 
half shortens, whereas the unstimulated half lengthens, 
thus reducing the force (Csapo 1955, 1956, 1959). The 
force developed is a function of the ratio: active/inactive 
uterine portions. Since in the progesterone-dominated 
uterus the activity induced does not spread over to the 
unstimulated portions, the inactive uterine area controls 
the force developed by its elasticity. 

These experiments (Csapo 1961b) demonstrated that: 

(1) the progestational hormone blocks the spread of activity 
from one myometrial cell to the next; 

(2) the myometrial block in the pregnant animal is similar 
to that imposed upon the uterus by treatment with crystalline 
progesterone; 

(3) the progesterone block controls the force developed by 
the uterus, for the force is a function of the ratio: active/ 
inactive uterine portions; and 

(4) the progesterone block controls the amniotic pressure, 
for the pressure = force/area. 


The progesterone block well explained the relative 
inactivity of the pregnant uterus (Bengtsson 1957, 
Schofield 1957, Fuchs and Fuchs 1958) which was 
readily observed in spite of the latent ability of the 
myometrium to evacuate the uterine contents within 
twenty-four hours after the withdrawal of progesterone. 
But, at this stage of understanding, the progesterone 
block had a limited significance. It explained the onset 
of labour only if it was assumed that before parturition 
progesterone was withdrawn. 


Progesterone in Tissues and Body Fluids 

The theory of “ progesterone withdrawal ” challenged 
several investigators to correlate progesterone levels with 
the biological effect of this steroid (Zarrow and Neher 
1955, Short and Eton 1959, Zander 1959). These studies 
turned out to be disappointing for the students of uterine 
function. The measurements of progesterone and its 
metabolites in the placenta and in the blood lent no 
support—in fact contradicted—the proposal that the 
onset of labour (in women and rabbits) is preceded by a 
withdrawal of progesterone. Because of these observations, 
all theories which rested on the concept of progesterone 
withdrawal had to be abandoned (Csapo 1961a). 

But partial progesterone withdrawal as a_ possible 
regulatory change facilitating the onset of labour has not 
as yet been ruled out: large individual variations are 
observed in the level of circulating progesterone. Indeed, 
when comparative studies have been made in the same 
patient, a slight but significant drop in blood-progesterone 
has been demonstrated during labour (Zander 1961). 

The consideration that it is the progesterone content 
of the myometrial cell which determines myometrial 
activity is also important. The progesterone concen- 
tration in the placenta or that in the systemic blood is 
not a well-defined measure of the myometrial progesterone 
content or of uterine activity. The relationship between 
myometrial progesterone and pregnanediol in the urine 
is even less clearly defined. Until the laws of transport 
between plasma and tissue are established, controlling 
the progesterone concentration of the target structure 
(which may not be the uterine cell as a whole, but only 
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its 50-100 A thick lipoprotein membrane), uterine activity 
cannot be predicted from the levels of circulating 
progesterone (Csapo 196la). A negative correlation, 
therefore, does not provide sufficient ground for dis- 
missing progesterone as a regulatory agent of the 
pregnant uterus. 

There are further uncertainties concerning the meaning 
of hormone concentrations in body fluids (Csapo 1959, 
196la and b). For example, it is well established that 
intravenous injection results in only a transient rise in 
blood-progesterone, lasting for a few minutes, yet by 
such treatment pregnancy is maintained beyond term. 
Furthermore the blood concentration of progesterone 
during pregnancy varies widely in different species 
(Short and Eton 1959). In women, in whom the systemic 
application of exogenous progesterone is thought to be 
ineffective during late pregnancy, the blood-progesterone 
level is highest. In rabbits, on the other hand, in which 
the blood-level is low, systemic progesterone is very 
effective. 

A tempting possibility is that a compound is present 
in the systemic circulation which readily absorbs 
progesterone. The concentration and the physical pro- 
perties of such a “ carrier’ compound could control the 
concentration of the “‘free”’ steroid determining the 
effect at target structures. If the concentration or the 
properties of the carrier compound are different in different 
species, blood-progesterone levels have a limited meaning, 
for the effect at target organs would not only depend on 
progesterone levels but also on the carrier compound. 
As long as these uncertainties are not resolved, hormone 
production-rates, daily outputs, and blood and urine 
levels cannot be readily interpreted in functional terms. 

These controversies indicate that some crucial infor- 
mation is missing which may well bridge the gap between 
uterine physiology and steroid chemistry. Currently we 
are studying the consequences of the method of adminis- 
tration on the progesterone effect (Csapo and Lloyd- 
Jacob 1961b, Luukkainen and Csapo 196la). These 
experiments suggest that intravenous administration of 
lipids profoundly modify the effect of progesterone. 

But in spite of all these uncertainties concerning the 
functional meaning of blood or urinary hormone levels, 
the fact must be acknowledged that mo progesterone 
withdrawal has as yet been demonstrated in women at 
the time of onset of labour. We shall, therefore, assume 
that parturition is not triggered by a drastic withdrawal 
of progesterone, and consider other factors which may 
induce labour, without the aid of progesterone withdrawal. 


The Role of the Fetal Placenta 


To determine the significance of the different regulatory 
factors controlling the termination of pregnancy, we 
must first know about the mechanism which maintains 
it. The evidence is conclusive that in rabbits the key 
substance in the maintenance of pregnancy is progesterone. 
In women, however, the evidence is only indirect (Csapo 
196la, b, and c). 

The selective delivery by the same uterus of a pair of 
human twins several weeks apart suggests that the 
dominant mechanism protecting gestation is intrauterine, 
rather than systemic. The feetus is ruled out as the source 
of defence, for it can be removed at midpregnancy (in 
rhesus monkeys) without affecting the continuation of 
gestation (van Wagenen and Newton 1943). This 
observation is substantiated by the clinical experience 
that pregnancy may continue for several weeks and 


occasionally for several months after the foetus dies in 
utero. The length of time for which gestation is main- 
tained afterwards seems to depend on the functional state 
of the placenta. The experiences of veterinary medicine 
with cross-breeding strongly emphasise the significance 
of a factor of fetal origin, for the male parent influences 
the duration of pregnancy (Short 1960). All these 
observations bring the fetal placenta in focus as an 
organ associated with endocrine function, including 
progesterone production. 

If the progesterone production of the foetal placenta is 
instrumental in the “ mechanism of defence ” protecting 
pregnancy, suspension of this placental activity ought to 
induce labour. An extensive clinical study provided 
conclusive evidence in support of this prediction. 

We found (Bengtsson and Csapo 1961, Luukkainen 
and Csapo 1961b) in cases of legal abortion at mid- 
pregnancy that the injection of hypertonic saline into the 
amniotic sac results in: 

(1) degenerative changes in the syncytiotrophoblast; 

(2) a decrease in placental and systemic blood-progesterone; 

(3) a rise in the spontaneous active amniotic pressure; 

(4) an increase in the oxytocin sensitivity of the uterus; 

(5) an evolution of labour-like uterine activity within 
twenty-four hours; and 

(6) the termination of pregnancy within thirty-three hours, 

These observations were extended (Wood 1961), and 
labour was induced with hypertonic glucose in women 
thirty-one to forty weeks pregnant. Cases of foetal death 
in utero or conditions incompatible with fcetal life were 
selected. The induction onset interval was ten hours, 
the duration of labour eight hours. 

We have also found in cases of legal abortion that 
treatment with progestational hormones reinforces the 
defence mechanism of pregnancy (Bengtsson and Csapo 
1961). Their effect was: 

(1) to suppress both the spontaneous and oxytocin-induced 
active amniotic pressure in normal women in midpregnancy; 

(2) to supress the same pressures increased by the intra- 
amniotic injection of hypertonic solution; and 

(3) to delay saline-induced abortion. 

We tentatively conclude from these observations that 
progesterone is a key substance in maintaining pregnancy 
in women, as it is in rabbits, and that gestation can be 
terminated by progesterone withdrawal. This demon- 
stration, however, provides us with no evidence that the 
onset of normal labour is induced by progesterone 
withdrawal. 


The “‘ Local” Effect of Placental Progesterone 

What then controls the onset of labour in normal 
pregnant women? If we conclude that pregnancy 1s 
maintained by the progesterone block, but progesterone 
is not withdrawn when gestation comes to an end, we 
must look for parameters which affect the extent of the 
progesterone block without changing progesterone syn- 
thesis, blood concentration, or metabolism. A reduction 
in progesterone transport between the blood and the 
myometrium would be an effective parameter, but there 
is no experimental evidence suggesting such a change in 
transport. 

The apparent controversy between uterine physiology 
and steroid chemistry is readily resolved, however, by 
the concept (Csapo 1961a, b, and c) of the Jocal effect of 
placental progesterone. This concept recently received 
experimental support. It is proposed that, by a local effect, 
afraction of placental progesterone escapes fromthe uterine 
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veins while the hormone is traversing the myometrium, and 
before being carried around by the systemic circulation. 
Thus, when progesterone transport from the blood to 
the target is limited to the extent that a physiological 
blood-level cannot maintain an effective block, the uterus, 
with the exception of the placental bed, recovers from the 
block. Since this theory explained various controversial 
observations, attempts were made to establish its validity 
by experiments with different methods. 

If the placenta exerts a “‘ direct ”’ effect on the placental 
bed by a local progesterone action the myometrium 
should become asymmetrical endocrinologically and 
functionally. This asymmetry provides the uterus with 
a unique mechanism of defence in the protection of 
pregnancy. The resolution of the available chemical 
methods being at present inadequate for determining the 
assumed endocrine asymmetry of the uterus, experiments 
were limited to studies of the functional asymmetry. 

Functional asymmetry of the uterus has been success- 
fully demonstrated (Goto and Csapo 1959, Macedo-Costa 
and Csapo 1959, Csapo and Lloyd-Jacob 1961a, Kuriyama 
and Csapo 1961) in rabbits by the following observations: 

(1) the placental bed is blocked in late pregnancy when the 
interplacental portion starts propagating; 

(2) the block at the placental bed is withdrawn when 
placental function is suspended; 

(3) the membrane potential during late pregnancy is 
asymmetrical, for it is higher in the placental bed than in 
interplacental uterine portions; 

(4) if the endocrine condition of one uterine horn is altered 
experimentally (by suspending placental function in one horn 
or by injecting progesterone intra-amniotically into one horn) 
the two horns deliver at different times; and 

(5) premature induction with oxytocin leads to delayed and 
prolonged labour, placental retention, and hemorrhages. 

These observations were recently substantiated and 
extended (Daniel 1960, Zarrow et al. 1960). The fact 
that the demonstrations were made in rabbits, whose 
placentas provide only part of the progesterone defence, 
makes the results all the more striking. 

The systemic and local progesterone effects may com- 
bine in various proportions in different species, resulting 
in species differences in uterine activity during pregnancy. 
These differences may be significant in providing the 
parturient uteri with somewhat different qualities; but 
the differences are not basic, for the progesterone block 
remains the common mechanism of control. 

This conclusion appears to be in conflict with the 
observation that progesterone treatment is ineffective in 
women in late pregnancy (Fielitz and Pose 1957). Indeed 
this negative finding greatly influenced developments in 
the field, for it supported the notion that pregnancy is 
controlled by basically different mechanisms in women 
and in laboratory animals. But the proposal that in 
women a local effect of placental progesterone controls 
the myometrium, accounts for the ineffectiveness of 
systemic progesterone therapy, and predicts that the 
local application of progesterone should be effective 
(Csapo 1961a). 

The prediction that local application of progesterone 
should be effective in women has been substantiated by 
two independent series of preliminary experiments 
(Bengtsson 1961, Coutinho et al. 1961). These clinical 
trials indicate that progestational hormones injected 
directly into the uterine wall arrest abortion, premature 
labour, and, in certain instances, even delivery at term. 
If these important findings are confirmed and extended 
to provide quantitative evidence for the reduction in 


uterine activity brought about by progesterone therapy, 
an analogous situation in rabbits and women will be 
established. 

The Asymmetrical Uterus 

If the progesterone block is not weakened at term by 
progesterone withdrawal, how is it reduced to the extent 
that parturition can begin? It is well known that in 
women (Ivy 1952) and in rabbits (Csapo and Lloyd- 
Jacob 1961c) uterine volume and placental area increase 
at different rates during the second half of gestation, 
resulting in a gradual increase in the ratio: non-placental/ 
placental uterine portions. Assuming that the extent of 
the placental progesterone effect on any given myometrial 
cell is a function of its distance from the placenta, and 
considering the nature of the progesterone block, the 
advance of term ought to result in the following gradual 
changes: 

(1) increase in the extent of spread in spontaneous 
membrane activity; 

(2) increase in spontaneous mechanical activity; 

(3) increase in spontaneous active amniotic pressure; and 

(4) increase in pharmacological response. 

These changes in uterine activity can be direct con- 
sequences of the change in the ratio: non-placental/ 
placental uterine portions, provided progesterone affects 
the placental portion to a greater extent than the rest of 
the uterus. That these gradual changes in uterine activity 
do arise, in man, during the second half of pregnancy 
is fairly well established (Caldeyro-Barcia and Poseiro 
1959, Caldeyro-Barcia 1961). It is also demonstrated 
that the non-placental portion of the rabbit uterus 
recovers earlier from the block than the placental 
portion (Csapo 1961, Csapo and Lloyd-Jacob 196la, 
Kuriyama and Csapo 1961). 

We still need direct evidence that the human placenta 
exerts a local effect on the placental bed causing a 
progesterone block. When this is done an analogy 
between rabbits and women will be established. Then 
the onset of labour could be accounted for by an increase 
in the ratio: non-placental/placental uterine portions, 
rather than by a withdrawal of progesterone, or by a 
diminishing progesterone effect. This mechanism has 
the advantage that it is operative even if the placental 
block does not change before but only during delivery. 
This proposal would be consistent with the endocrine 
evidence. Thus the evolution of uterine activity is 
explained by a physical rather than by an endocrine 
change. 

Volume 

The proposal that volume increase, within limits, 
facilitates the onset of labour rests on experimental 
evidence (Csapo and Lloyd-Jacob 1961c). This demon- 
stration is only possible if volume alone is the changing 
parameter and progesterone, opposing the effect of 
increasing volume, is kept constant. Rabbits quickly 
abort when their ovaries are removed and their placental 
function is suspended. But they maintain pregnancy on 
exogenous progesterone. By proper adjustment of the 
exogenous progesterone level, the uterine volume of 
these animals can determine the time of delivery. 

If rabbits are ovariectomised but their placental 
function is maintained, they too carry a normal litter to 
term, provided placental compensation is aided by 
transient and decremental progesterone therapy. Uterine 
volume again determines the time of delivery. 

It was tentatively concluded (Csapo 1961c) from these 
observations that the onset of labour is influenced by the 
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ratio V/P,,, where V myometrial 
progesterone content. 

Volume may affect uterine activity in at least three 
different ways: 

(1) by changing the ratio of non-placental/placental uterine 
portions ; 

(2) by increasing excitability (within certain limits of 
stretch); and 

(3) by increasing the tension developed (as determined by 
the length/tension relation). 

The Mechanism of Placental Attachment 

The theory described has the advantage of providing 
a plausible mechanism for the protection of placental 
attachment. The protection of placental transport 
function and fcetal life during parturition has not yet been 
explained. To understand the proposed mechanism, let 
us consider the consequences of a systemic progesterone 
withdrawal on placental attachment and transport. 

If the progesterone block were maintained systemically 
the result would be a uniform block involving the uterus 
as a whole. In order to end pregnancy the block ought to 
be withdrawn; and since it is systemically controlled the 
withdrawal should involve a sudden increase in activity 
of all uterine portions, including the placental bed. The 
cyclic contractions at the placental bed might endanger 
placental attachment. Furthermore, all uterine portions 
having been activated, the amniotic pressure should 
increase abruptly to exceedingly high values, for the 
damping action on pressure of an inactive and thus 
elastic uterine area is excluded. So the amniotic pressure 
may approximate or overstep the diastolic pressure. This 
prediction has already been verified experimentally in 
cases of saline-induced legal abortions (Bengtsson and 
Csapo 1961). Such a high amniotic pressure should 
arrest placental blood-flow during each contraction cycle, 
temporarily suppressing placental transport function. 

The excessive cyclic activity of the asymmetrical uterus 
during labour is likely to affect placental function even- 
tually, in spite of the protective influence of the placental 
block. As delivery progresses, therefore, activity should 
promote activity by the gradual weakening of the 
placental block. This effect of parturition on the placental 
block can promote normal third-stage labour. 

The Onset of Labour 

In the light of the theories here presented, the 
following tentative mechanism may be proposed for the 
onset of normal labour in women. The gradual change in 
uterine activity begins as early in pregnancy as midterm, 
when the elasticity of the placental uterine portion can no 
longer completely balance the activity of the non-placental 
portion. Thus the spontaneous active amniotic pressure 
becomes recordable (Caldeyro-Barcia and Poseiro 1959, 
Caldeyro-Barcia 1961, Bengtsson and Csapo 1961). 

As the active non-placental area increases, owing to the 
volume increase of the uterus, the active amniotic 
pressure gradually increases as well. The subjective 
symptoms of this growing uterine activity will remain 
unnoticed, however, until they reach the threshold of 
perception and later that of “pain”. These activity 
cycles, in spite of being latent, subjectively, affect the 
cervix before term and prepare it for later dilatation. 

When the cyclic amniotic pressure reaches ‘a certain 
critical value, the regular perception of labour pains 
begins. This regular perception of uterine activity, as a 
classic symptom, signals the onset of labour. 

In the objective sense of uterine physiology labour 
“ begins ” at about midpregnancy when the non-placental 


volume, Py, 


uterine portion becomes too large to be fully balanced in 
its activity by the elasticity of the placental portion. But 
during normal pregnancy the damping effect of the 
inactive uterine area is sufficiently large to control the 
amniotic pressure and maintain it at subjectively and 
clinically insignificant values. As pregnancy progresses 
this damping effect is gradually reduced. A few weeks 
before term the Braxton-Hicks contractions and cervical 
effacement provide subjective and objective evidence that 
term is approaching. When labour begins the change in 
active amniotic pressure from one day to the next is 
slight, only a few millimetres of mercury; and the 
frequency of cyclic activity also increases only slightly at 
first. This slight increment, however, is sufficient to 
bring about the perception of regular labour pains. This 
regularity of perception marks the onset of labour, and 
is substantiated by a variety of objective symptoms. 

The theory presented does not explain the onset of 
labour; but it clarifies some of its associated problems to 
the extent that decisive experiments can be designed. In 
many respects the theory is in disagreement with current 
clinical concepts and management. 

One of the major postulates of the theory is that the 
pregnant uterus is an active organ whose contractility is 
suppressed by a defence mechanism, controlled by 
progesterone. One may visualise the uterus under 
progesterone defence as a car kept stationary on a slope 
by its brakes. If the brakes (progesterone block) were 
released, the force of gravity (latent activity) would pro- 
vide the energy for downward movement and no fuel 
(oxytocin drip) would be needed. 

Of course the action of the brakes can be overcome by 
the unlimited use of petrol (unphysiological oxytocin 
infusion) and the car forced to move despite the brakes 
being on. But few drivers would adopt such a procedure, 
for it will not improve on the mechanics of the car. 

But once the brakes are released, those who enjoy 
speed might reasonably use fuel if they do so guardedly, 
for the slope is gentle and the ride may be too slow. 


The work described here was supported by the National Institutes 
of Health, the Population Council, and the Muscular Dystrophy ' 
Associations of America, Inc. 
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THE clinical diagnosis of myasthenia gravis is usually 
easy. When difficulties arise, a simple objective method 
of measuring the rate of muscle fatigue may be useful. 
Even in obvious cases, a record of fatiguability of muscle 
may be useful in assessing the results of treatment, alone 
or in association with other instrumental methods such as 
electromyography, biopsy, and the decamethonium/ 
edrophonium chloride (‘ Tensilon ’) test. We have found 
the Osserman (1958) modification of the instrument 
described by Schwab et al. (1943) well suited to our 
purpose. The apparatus is portable, durable, and inexpen- 
sive (fig. 1). 


Method 


The machine consists of a cylinder loaded with a spring; 
this is compressed by air pressure built up by squeezing a 
rubber bulb. The pressure is transmitted along undistensible 
polyethylene tubing. Compression of the spring results in 
movement of an arm carrying an ink recording device; the 
record is made on squared paper. The deflection of the arm 
bears a constant relation to the force exerted. The duration of 
one record is 108 sec., and the nib which is moved at a constant 
rate by a revolving threaded shaft covers a distance of 5-4 in. 
in this time. A cam on this shaft causes a hammer to strike a 
bell every second. The patient is instructed to hold the rubber 
bulb in the palm of the hand and to squeeze as hard as possible 
in time with the bell and relax his grip completely after each 
squeeze. It is stressed that each contraction must be the 
maximum possible. The upper points of the tracing give a 
record of the rate of fatigue. We have attempted to represent 


! these as a single figure by measuring the highest point reached 


very early one) and the point in time (Y) at which the height 
reached by the tracing was half of this. We have then allowed 
for the fact that with a constant fatigue-rate, Y will vary with 
the height of X, by correcting all figures to an initial height of 





Fig. 1—The ergograph. 


3 in. by the equation shown. The final factor obtained we 
refer to as the half-fatigue time. 


¥ x 3=half-fatigue time in seconds. 


x 
Results 
We studied 12 patients with myasthenia gravis, 13 nor- 
mal adults, 1 normal child, 19 patients with muscular 
dystrophy, 1 with amyotonia congenita, 3 with residual 
weakness after poliomyelitis, 1 with mycedema, 2 with 





2 ul ANIL 


Fig. 2—Tracings from (a) a normal 8-year-old boy; (6) a boy of 17'/, 
with muscular dystrophy; (c) a 5'/,-year-old girl with anterior 
poliomyelitis; and (d) a boy of 13 with amyotonia congenita. 


thyrotoxic myopathy, 1 with thyrotoxicosis without 
myopathy, and 1 with cervical spondylosis. 

The cases of myasthenia were all of a classical clinical 
pattern, having weakness of facial, external ocular, and 
palatal muscles, and generalised weakness of the limb and 
trunk muscles. The muscle group most severely affected 
was not the same in every case. In all patients the weak- 
ness was rapidly increased by use of the muscles. The 
muscles were not significantly wasted. In all the patients 
the response to edrophonium injections was positive. On 
7 of these patients the decamethonium-edrophonium test 
was performed, and in all the response to this was typically 
myasthenic. The other patients were not tested in this 
way. 3 patients had a tumour of the thymus. In 1 case 
this had been irradiated before any tests were made with 
the ergograph. 

The cases of muscular dystrophy were all of Duchenne 
type, the ages of the patients being from ten to seventeen 
and a half years, the disease having appeared between the 
ages of two and six years. Weak- 
ness of the forearm muscles had 
first become noticeable between 
five and eleven years, but the 
time interval since onset varied 
widely, from one to six years. 

Our clinical criterion for a 
diagnosis of thyrotoxic myopathy 
is that the muscle weakness found 
in a thyrotoxic patient shall be 
out of proportion to the degree of 
wasting of the muscle caused by 
loss of weight, and that no other 
muscle or joint abnormality shall 
be present. 


Myasthenia and Controls 

The half-fatigue times from all 
tracings of normal controls and of 
patients with myasthenia gravis 
from this series are represented 
in fig. 3. 
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HALF-FATIGUE TIME IN SECONDS 


Fig. 3—Half-fatigue times calculated from the ergograms of all the 
myasthenic patients (irrespective of treatment) compared with 
those of normal controls. 


This includes eight tracings of myasthenics in complete 
clinical remission among those with half-fatigue times of 
60 sec. and over. Two of these account for the results of 
90 and 100 sec. 

It will be seen that there is an overlap of normal and 
myasthenic half-fatigue times, not all of which is accounted 
for by cases in remission. But the ergograms are readily 
distinguishable in most cases because the rapid fatigue 
which characterises the myasthenic patients shows in their 
tracings and results in a lower final height of recording. 
In the normal cases where fatigue is rapid at first, the 
tracing later levels out. 

The more complete fatigue in the myasthenic patients 
is obvious from the ergograms, but to represent it graphic- 
ally, we have calculated the ratio greatest amplitude/ 
amplitude at 100 sec. If the eight tracings from myasthenic 
patients in complete remission are excluded, in fifty of the 
remaining seventy-four fatigue leading to immobility of 
the pen is seen in less than 100 sec. Of the other twenty- 
four ergograms from myasthenics eight gave the ratio 5/1, 
and the remainder a ratio between this and 30/1. 

None of the normal patients fatigued to the stage of 
immobility. In twenty-one the ratio was around 2/1, in 
the others between this and 5/1, with only three excep- 
tions. The ergograms of half of the myopathic patients 
show fatigue to immobility in under 100 sec.; the rest 
ratios between 5/1 and 1:5/1. 

These ratios are probably a less exact guide to fatigue- 
rate than the half-fatigue time. The point of immobility 
of the pen is reached long before the movement of squeez- 
ing becomes impossible, so that the function of the muscle 
is no longer being measured. The final parts of tracings 





Fig. 4—Ergograms of a boy of 15 with myasthenia (a) before opera- 
tion and (6) ten days after total thymectomy. On neither occasion 
was he receiving treatment. 


from weakened muscles which record up to 100 sec. are 
often irregular and of small amplitude. This makes it 


difficult to determine the true final height and in calculat- | 


ing the ratio any error will be much multiplied. 

In this unit now the drug most often given is pyrido- 
stigmine bromide (‘ Mestinon’). Most patients require 
tablets of 60 mg. every 2 to 3 hours when they are awake. 
Usually the more severe cases are given 15 mg. of 
prostigmine as well on waking. Milder cases may require 
only 30-mg. doses of pyridostigmine. The optimum dose 
permits the patient to eat, drink, speak, and do an active 
job without side-effects such as colic and diarrhea. The 
effect of pyridostigmine on half-fatigue time was tried in 
two cases of moderately severe myasthenia gravis. The 
2 cases chosen were tested at 10 A.M., 2 P.M., and 6 P.M. on 
both days. 

Tests were made on one day after pyridostigmine had 
been withheld since 6 P.M. the previous evening, and 
on another day when they had had the dose required to 
give an even control of fatigue. The patients were a 
twenty-one-year-old woman and a forty-year-old man. 
Their average half-fatigue times were 32 and 26 sec, 
respectively, without pyridostigmine, and 54 and 52 sec. 
with it. 
pyridostigmine, whatever the dose, resulted in conversion 
of a myasthenic patient’s ergogram to normal or raised 
their half-fatigue time above 75 sec. 






RD.—continue 





Hit 





Fig. 5—Ergograms of 40-year-old man with myasthenia, after 
irradiation of tumour and (a) before an unsuccessful attempt at 
thymectomy, not under treatment; (6) the same on an optimal 
dose of pyridostigmine; (c) 10 days after the unsuccessful opera- 
tion, not under treatment; (d) 30 days after operation, on an 
optimal dose of pyridostigmine. 


In none of our cases has the administration of 
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Fig. 6—Ergograms of two 20-year-old women (a) normal and 
(6) myasthenic. The initial force of contraction is very similar. 


After thymectomy, patients have, whenever possible, 
been tested on the tenth postoperative day. 2 men aged 
fifteen and forty had a complete clinical remission post- 
operatively, half-fatigue times without pyridostigmine 
being respectively 79 and 71 sec. Their preoperative 
half-fatigue times had been 66 and 26 sec. respectively 
without pyridostigmine. The first patient had a complete 
thymectomy; no tumour was found. Specimen ergograms 
of this case are shown in fig. 4. Six months after thymec- 
tomy he is still free from myasthenic symptoms, and does 
not take pyridostigmine. The man of forty had a tumour 
of the thymus which had been irradiated two years before 
operation. Dense fibrous tissue prevented excision of the 
thymus. Specimen ergograms of this case are shown in 
fig. 5. These show a relapse on the twenty-first post- 
operative day. All myasthenic symptoms returned, and he 
has required pyridostigmine ever since. 

3 other patients had no immediate remission after 
thymectomy. Their average preoperative half-fatigue 
times were 57, 54, and 36 sec., changing postoperatively to 
70, 51, and 34 sec., respectively. At follow-up after six 
months they still require pyridostigmine, but they were 
not deteriorating. 

No long-term ergographic follow-up is yet available, 
but 3 patients have been tested several years after thymec- 
tomy for very severe myasthenia gravis. Four years after 
thymectomy, the first patient was not deteriorating, but 
required pyridostigmine 120 mg. 2-hourly. She was 
thirty, and her half-fatigue time averaged 31 sec. with the 
drug. The second case was very much improved after 
operation twelve years before. She had been an invalid 
requiring the maximum dose of neostigmine and ephedrine 
which she could tolerate. She is now twenty-eight and an 
active dressmaker; she takes 60 mg. pyridostigmine three 
times daily. On two occasions six months apart, her half- 
fatigue times with her normal dose were 37 and 43 sec. 
The third patient, a man, now forty-four, had a thymec- 
tomy four years ago. He had 60 mg. of pyridostigmine 
twice daily for a year, and now without it he has no signs 
or symptoms of myasthenia, and his half-fatigue time 
under these conditions averaged 65 sec. 

Muscular Dystrophy 

All patients fatigued slowly and evenly. An example is 
seen in fig. 2b. This patient was aged seventeen and a half. 
The half-fatigue time by the ergograph tracing varied from 


120 to 600 sec. The average was 314 sec. This calculation 
was made on seven of the tracings. In the other 12 cases 
the tracings were similar, but the initial amplitude 
recorded was too small to make calculation useful. 

In a patient, aged thirteen, with amyotonia congenita 
the tracing (fig. 2d) did not show any evidence of fatigue. 
The patient recorded the tracing twice, and we were 
satisfied that he was cooperating fully and that each 
contraction was maximal. 

Poliomyelitis 

3 patients with weakness after poliomyelitis were tested. 
In 2 the tracings could be measured. The half-fatigue 
times were 280 and 325 sec. Their ages were five years 
and four months and six years respectively (fig. 2c). 


Thyrotoxicosis 

1 patient with severe thyrotoxicosis without myopathy 
had half-fatigue times of 175, 69, and 230 sec. 

The tracing of 1 patient of 2 with thyrotoxic myopathy 
was too low to measure accurately, but showed no rapid 
fatigue; the other patient had a half-fatigue time of 72 sec. 


Miscellaneous 

1 normal child of eight years (fig. 2a) had a half-fatigue 
time of 172 sec. 1 elderly man with a weak grip because of 
lower-motor-neurone weakness caused by cervical spon- 
dylosis had a half-fatigue time of 210 sec. In 1 patient 
with myxcedema half-fatigue times of 125, 150, 89, and 
165 sec. were recorded. 


Discussion 

Myasthenia gravis is not a particularly rare disease. It 
responds well to correct treatment, and failure to diagnose 
it early may well lead to tragedy. The diagnosis is not as 
obvious as might be thought, and too often patients are 
treated for a long time as neurotics. 1 of our patients, for 
example, was treated thus for eight months and 1 for three 
years, partly in mental hospitals. This last patient is a 
particularly stable and reliable young woman now that she 
is being effectively treated. 

In this article we have shown that a single ergogram will 
in many cases definitely diagnose myasthenia gravis. Such 
a diagnosis could be based on a half-fatigue time of less 
than 50 sec. With half-fatigue times of 50 to 80 sec., the 
persistence of rapid fatigue shown by pen immobility 
developing in less than 100 sec. or a ratio of greatest to 
final height between 5/1 and 30/1 is also diagnostic. In 
practice, diagnosis from the ergogram is simpler than this, 
since patients with muscle weakness due to other causes 
have a half-fatigue time greater than that of normal 
individuals. 

Thyrotoxic myopathy requires further investigation 
with the ergograph. We have tested only 2 patients who 
were so weak that the tracings were short and low, and 
could not be analysed. We think that the more ergograms 
performed on a patient the more certain the diagnosis; but 
so far three have been adequate. 

Normal controls complained during the test of cramp- 
like pain in the forearm. It resembled the pain of ischemia, 
and we assume it has a similar origin. No patient exhibit- 
ing muscle weakness complained of any unpleasant 
sensation. Presumably relative ischemia may account for 
the fact that normal people fatigue more quickly than 
those with muscle weakness other than myasthenia. 

10 patients were subjected to both the ergograph test 
and the decamethonium-edrophonium test. 7 of the 
patients were shown by both tests to have myasthenia 
gravis, and in 3 this diagnosis was excluded by both tests. 
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It is suggested that the ergograph will provide an 
excellent screening method for the many cases of muscle 
weakness who might otherwise be regarded for many 
years as neurotic. This test will also be useful to confirm 
the diagnosis of myasthenia made by other means. The 
test can be applied in outpatient departments and in the 
home, requires only simple apparatus, and is not 
unpleasant. 


We are grateful to Mr. J. E. Piercy, Mr. M. J. Lange, and Dr. 
D. N. Lawson for permission to perform this test on patients under 
their care, and to Dr. V. Dubowitz and Dr. J. M. Semmens for their 
help. 
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In 1913 Rona and Takahaski first demonstrated by 
dialysis that the plasma-calcium consisted of a diffusible 
fraction and a non-diffusible protein-bound fraction. 
Many workers have since investigated the ratios for these 
fractions in subjects with normal or abnormal total 
plasma-calcium levels (Greenberg and Gunther 1929, 
Herbert 1933, Gutman and Gutman 1936, Hopkins et al. 
1952, 1953, Prasad et al. 1957, Toribara et al. 1957, 
Prasad 1960). The diffusible fraction was shown to be 
raised in primary hyperparathyroidism, and also in hyper- 
calcemia due to causes other than hyperparathyroidism. 
In 1926 Greenwald suggested that the diffusible calcium 
consisted of an ionised fraction and a smaller complexed 
fraction (combined with citrate, phosphate, &c.), and it is 
now generally accepted that the ionised portion is the 
physiologically active component. Ionised calcium was 
measured satisfactorily by first the biological method of 
McLean and Hastings (1934), and much later by the 
chemical method of Rose (1957). Rose and his co-workers 
have recorded their results in primary hyperparathyroid- 
ism and other disorders of calcium metabolism or acid- 
base balance (Fanconi and Rose 1958, Lloyd and Rose 
1958). In seventeen patients with primary hyperpara- 
thyroidism, they found that the ionised fraction was 
raised before operation in all but one, and that it always 
fell to normal or below normal after removal of the 
tumour. They concluded t*-t when the total plasma- 
calcium was definitely rais increase of the ionised 
fraction was to be expected, and knowledge of its level 
was of no further help in diagnosis; but in the presence of 
normal total calcium a raised ionised fraction could be of 
significant diagnostic value. 

In patients with adult coeliac disease low levels of total 
plasma-calcium are relatively common, but little attention 
has yet been paid to the plasma-calcium fractions in these 
cases and their possible significance in relation to osteo- 


PLASMA-CALCIUM FRACTIONS IN NORMAL SUBJECTS (UNCORRECTED FOR | 


PLASMA WATER OR DONNAN EQUILIBRIUM FACTORS) 








a i No, of | Mean | sz. | Range(+2s.p.) 
Total .. .. ..| 20 | 973 | +005 | 9-30-10-16 
Diffusible .. ..| 20 | 604 | +005 5-59- 6-49 
Protein-bound. . se 20 | 369 | +0°08 3-01— 4:37 
Ionised Ue | oD | 585 | 40-06 «| (5-45- 6-23 

+0:06 | 0:0 - 0:63 
| 


Complexed .. et 11 | 0:27 | 





malacia. We here present our study of fifty-four subjects, 
and we shall report the results in three groups—normal 
subjects, patients with hypercalcemia, and patients with 
adult coeliac disease. 

Method 

Blood from fasting subjects was collected and the plasma 
was ultrafiltered, as described by Rose (1957) and Fanconi and 
Rose (1958). The levels of total plasma-calcium and of total 
diffusible calcium (i.e., ionised plus complexed fractions) were 
determined by pipetting 0-1 ml. aliquots into 2:5 ml. of 0-:05N 
potassium hydroxide, and titrating with ethylenediamine 
tetra-acetic acid on an E.E.L. photoelectric microtitrator, using 
murexide (0-125 g. in 5 ml. of water plus 25 ml. of 95% ethyl 
alcohol) as an indicator. 

The level of ionised calcium in the ultrafiltrate was measured 
by the method of Rose (1957) and Fanconi and Rose (1958); 
the level of complexed calcium equalled the difference between 
the total diffusible and the ionised fractions. For simplicity 
the figures we give are not corrected for plasma water and 
Donnan equilibrium factors; such corrections do not alter our 
conclusions. 

Because difficulty was encountered in obtaining good 
duplicates in the determination of the ionised calcium, values 
for this fraction are reported only when duplication was satis- 
factory. The total plasma-protein and the albumin contents 
were determined by Weichselbaum’s method (1946), as 
modified by Wolfson et al. (1948). 


Results 
Normal Subjects 


The plasma-calcium fractions were measured in twenty 
normal subjects (who were all members of the medical and 
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Fig. 1—Plasma-calcium fractions in nine cases of hypercalcemia. 
Shaded areas in the upper half of the figure represent the normal 
range of total plasma-calcium and protein-bound calcium respectively. 
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Fig. 2—Plasma-calcium fractions in twenty-five cases of adult 
celiac disease, arranged in decreasing levels of total plasma- 
calcium. 

Shaded areas in the upper half of the figure represent normal 
ranges of total, diffusible, and protein-bound calcium respectively. 
The top interrupted line in the lower half of the figure is the normal 
lower limit of ionised calcium, and the bottom interrupted line the 
normal upper limit of complexed calcium. 





laboratory staff), and the results are shown in the table. In 
addition the total plasma-calcium alone was determined in 
another fifteen fasting normal subjects. For the total series of 
thirty-five normal subjects (aged 19-50 years) the mean 
plasma-calcium was 9:84 mg. per 100 ml., and the range 
(mean-+2 S.D.) was 9:32-10-36 mg. per 100 ml. A value of 
10-40 mg. per 100 ml. has therefore been taken as the upper 
limit of normal. 


Hypercalcemia 

Fig. 1 illustrates the results in nine patients with hyper- 
calcemia due to various causes, as indicated. In all nine, 
regardless of the cause of the hypercalcemia, the diffusible 
fraction was above the normal range, and in those five in whom 
the ionised fraction was satisfactorily determined, it also was 
raised. 
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Fig. 3—Comparison of the mean values of the plasma-calcium 
fractions in normal subjects with those in patients with adult 
coeliac disease. 

The range of the standard error of the total, diffusible, and protein- 
bound fractions is indicated at the top of each histogram. 


Adult Celiac Disease 

The plasma-calcium fractions were determined in twenty- 
five patients with adult coeliac disease (Cooke 1958) or “‘ idio- 
pathic steatorrhcea ” (Cooke et al. 1953). The results, shown 
in fig. 2, are arranged in decreasing order with reference to 
total plasma-calcium. The value for the ionised fraction is 
recorded only in sixteen; in three it was not measured, and in 
six the duplicate results were not satisfactory. 

The total plasma content of calcium was normal in ten 
patients, and below normal in fifteen. In general the values 
for diffusible, ionised, and protein-bound fractions followed a 
similar trend to those of the total plasma-calcium level—i.e., 
when the total calcium was low, the diffusible, ionised, and 
protein-bound fractions were also low. There were exceptions 
to this, however, which will be described below. 

The level of complexed calcium varied considerably, but in 
several patients it was higher than normal. As seen in fig. 3 
the mean value 
for the com- 
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cium fractions 
and the plas- 
ma - proteins 
were normal. 
In cases 3 and 
4, in which the 
total calcium 
was low, the 
diffusible, ionised, and protein-bound fractions were all low 
and of a similar order, although the total protein and albumin 
levels differed. In case 5 the low total calcium was due to 
reduction of the protein-bound fraction, the diffusible fraction 
being normal, and in this case the plasma-protein concentra- 
tion was relatively low. In case 6, with normal plasma-proteins, 
the low total calcium was due to a reduction in the diffusible 
fraction only, the protein-bound fraction being within the 
normal range. 

Of the twenty-five patients with cceliac disease eleven had 
had osteomalacia at some time. Three had active osteomalacia 
when the estimations were done—they had bone pain, radio- 
graphic abnormalities, and increased serum-alkaline-phos- 
phatase levels. Their values for total, diffusible, and ionised 
calcium were the lowest in the whole group. Eight patients had 
had osteomalacia treated in the past. In four all the fractions 
were normal; and in four the total was a little below normal, 

F2 


Fig. 4—Plasma-calcium fractions in six selected 

cases of adult ceeliac disease. 

Shaded areas represent normal ranges as in the 
previous figures. 

*The unbroken line represents the normal 
lower limit of diffusible calcium, ancl the inter- 
rupted line the lower limit of ionised calcium. 
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and the diffusible and ionised fractions were near or just below 
the lower limit of normal. : 

The other fourteen patients had never had evidence of 
osteomalacia. The fractions were normal in six. In eight the 
total calcium was low; the diffusible fraction was below the 
lower limit of normal in three of these, and the ionised fraction 
was below normal in four of the seven in whom it was measured. 


Discussion 


Ultrafiltration of the plasma and determination of the 
total diffusible calcium fraction is a relatively easy and 
reliable procedure, requiring about 1?/, hours’ work. 
Determination of the ionised fraction, howev2r, is more 
difficult, more time-consuming, and, we believe, less 
reliable. Rose (1957) has emphasised that the highest 
standards of accuracy and cleanliness are essential if 
duplicate determinations are to agree closely. The extinc- 
tion readings on the ‘ Unicam’ s.P.600 spectrophoto- 
meter for normal plasma-calcium-ion levels are of the 
order of 0-10, and the normal range for ionised calcium 
is covered by an extinction range of only 0-015-0-020. 
Thus an extremely small error in the spectrophotometer 
reading can represent a significant change in the measured 
calcium-ion level, and consequently also in the value for 
the complexed fraction. 

Despite extreme care, we have found difficulty in 
duplicating our readings in a number of experiments, and 
we have recorded the value for ionised calcium only when 
good duplicates were obtained. 


In all nine patients with hypercalcemia, the diffusible 
fraction was raised; so also was the ionised fraction in 
the five cases in which it was determined. Thus knowledge 
of the level of ionised or diffusible calcium is of no help 
in the differential diagnosis of the cause of the hyper- 
calcemia—such differentiation must still be established 
clinically and on other biochemical grounds. 


Our results in four of the five patients with primary 
hyperparathyroidism confirm Rose’s (1957) conclusion 
that in cases where the total plasma-calcium is definitely 
raised, estimation of the ionised fraction is of no further 
help in diagnosis because it will be raised anyway. In only 
one of our five cases was determination of the fractions 
considered valuable: this was a patient of 65 in whom the 
total calcium was only slightly raised at 10-8 mg. per 100 
ml., and the finding of slightly but undoubtedly raised 
diffusible and ionised fractions was regarded as confirming 
the presence of true hypercalcemia. As Lloyd and Rose 
(1958) pointed out, it is only in those cases with normal or 
slightly raised total plasma-calcium levels that knowledge 
of a raised ionised fraction may be of value in the diagnosis 
of primary hyperparathyroidism. Even in these cases we 
believe that determination of the diffusible fraction alone 
will provide the required information, and that from the 
purely practical aspect the more time-consuming and 
less reliable determination of the ionised fraction is 
unnecessary. 


The most valuable biochemical aid in the diagnosis of 
primary hyperparathyroidism is still the accurate, and if 
necessary repeated, determination of total plasma- 
calcium. Our current practice is to regard any total 
calcium—fasting or non-fasting—of 10-4 mg. per 100 ml. 
or above as suspect; in such cases the determination is 
repeated in the fasting state. If the level is then between 
10:3 and 11:0 mg. per 100 ml. the diffusible calcium 
fraction is determined. 


Prasad (1960) has stated that in normal plasma 50-55% 


of the protein-bound calcium is bound to albumin, and 
the rest mainly to globulin and cephalins; but in the 
presence of abnormal globulins more calcium may be 
bound to the globulin component. Reduction in the 
proteins, and particularly albumin, may be associated 
with reduction in the protein-bound calcium (Fanconi 
and Rose 1958, Prasad 1960), although the diffusible 
fraction may remain normal or only slightly reduced. Our 
results show that, in the majority of cases of adult coeliac 
disease, the lowered total plasma-calcium level is due to a 
reduction of both diffusible and protein-bound fractions, 
though the reduction may occasionally be entirely in one 
or the other. Where both fractions are reduced the plasma- 
proteins may be normal or low. When the protein-bound 
calcium alone is reduced the plasma-proteins are usually 
low; when the diffusible calcium alone is reduced the 
plasma-proteins are usually normal. The plasma-protein 
level must therefore be taken into account when the signi- 
ficance of a low total-calcium level is assessed. However, 
one must remember that in plasma with low total calcium 
and low protein levels, the diffusible calcium level may be 
low as well as the protein-bound calcium. 


The absorption of calcium is defective in adult cceliac 
disease due to a combination of direct intestinal impair- 
ment, impaired vitamin-D absorption, and the formation 
of calcium soaps in the intestinal lumen (Badenoch and 
Fourman 1954). Hypocalcemia is common, and osteo- 
malacia and tetany arise in some patients. The diagnosis 
of osteomalacia in our series has been based mainly on 
bone pains, characteristic radiographic changes, and 
raised serum-alkaline-phosphatase levels. Bone biopsy 
and histological confirmation was obtained in only three 
cases. 

The lowest levels of ionised calcium were found in the 
three patients with active osteomalacia at the time of the 
estimations. Smaller reductions in the ionised fraction 
were found in four patients in whom previous osteomalacia 
had been successfully treated, and in four patients who 
had never had evidence of osteomalacia. Two of these last 
four patients have been under observation for 18 years, 
during which the total serum-calcium has often been low, 
and it is reasonable to assume that the ionised fraction has 
also been below normal for at least part of this time. These 
results suggest that the development of osteomalacia is 
associated with considerably reduced calcium-ion levels, 
although slight or moderate reductions may persist for 
long periods without the development of osteomalacia— 
at least severe enough to cause symptoms or radiographic 
abnormality. 

Rose (1957) has suggested that patients with a low 
ionised calcium may be more likely to develop osteo- 
malacia than those in whom this fraction is normal. Our 
results also suggest a relation between the ionised level 
and osteomalacia; but, though patients with slight or 
moderate reduction in this fraction are more likely to 
develop osteomalacia, they need not necessarily do so. 
It is possible that examination of routine bone biopsies in 
such patients may show a closer relation between histo- 
logical evidence of osteomalacia and ionised calcium 
levels. 

None of our patients had tetany. In a patient with 
post-thyroidectomy hypoparathyroidism, Rose (1957) 
observed tetany when the ionised calcium fell below a 
critical level of 4-3 mg. per 100 ml. In our three patients 
with active osteomalacia the ionised calcium, though con- 
siderably reduced, was still above this level. 
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The value for the complexed calcium is the difference 
between the total diffusible fraction and the ionised 
fraction. As previously stated, we think that certain 
difficulties associated with the estimation of the ionised 
fraction affect its complete reliability, and any small error 
in this value will be reflected as a relatively large error in 
the complexed fraction. For this reason we shall not draw 
any firm conclusions from our results for this fraction. 
Its mean value in our cases of adult coeliac disease was 
higher than in normal subjects. 


Fanconi and Rose (1958) discussed the evidence for the 
level of urinary calcium excretion being a function of the 
plasma-complexed fraction rather than of the total or 
ionised concentration. We have found high complexed- 
calcium levels in patients with abnormally low urinary 
calcium excretions. It may be, however, that in the com- 
plexed fraction the rate or degree of change is more 
important than its absolute level. We regard this as tenta- 
tive, and it must await further confirmation, preferably by 
the direct measurement of the plasma complexed-calcium 
fraction. 


Summary 


The plasma-calcium fractions have been measured in 
twenty normal subjects, nine patients with hypercalcemia 
due to various causes, and twenty-five patients with adult 
ceeliac disease. 


The measurement of ionised calcium is difficult and 
time-consuming. Until a more reliable method is avail- 
able, measurement of the total diffusible calcium yields 
as much information. 


The diffusible calcium level (and the ionised calcium 
when measured) was raised in all nine cases of hyper- 
calcemia, and it was therefore not helpful in the differ- 
ential diagnosis of the cause of hypercalcemia. The most 
valuable biochemical aid to diagnosis of primary hyper- 
parathyroidism is still the accurate, and if necessary 
repeated, measurement of total plasma-calcium. The 
determination of diffusible calcium is valuable in confirm- 
ing borderline hypercalcemia. 


The total plasma-calcium was low in fifteen of the 
twenty-five patients with adult coeliac disease, the reduc- 
tion being in both the diffusible and protein-bound 
fractions, or in either fraction alone. The lowest levels of 
total diffusible and ionised calcium were found in the 
three patients with active osteomalacia. 


We thank Dr. R. Gaddie (clinical biochemist) and members of his 
staff for the plasma-protein and alkaline-phosphatase determinations. 


Two of us (D. I. F. and D. J. F.) were in receipt of grants from the 
United Birmingham Hospitals endowment fund. 
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THE possible role of thrombosis in coronary heart- 
disease has stimulated a number of coagulation studies. 
One of the factors shown to increase the coagulability of 
blood is the ingestion of fat. This effect has been demon- 
strated in acute experiments by several investigators, using 
various techniques. Positive results have been most 
commonly obtained with the ‘ Stypven ’-time technique, 
and, less regularly, with the whole-blood clotting method 
(Fullerton and Anastasopoulos 1949, Duncan and Waldron 
1949, Fullerton et al. 1953, O’Brien 1955, Maclagan and 
Billimoria 1956). 

Different types of fat may differ in their effects. The 
ingestion of pilchard oil shortened whole-blood coagula- 
tion-time less than butter or corn oil (Keys et al 1957). 
Butter, similarly, accelerated coagulation more than 
hydrogenated vegetable fat or coconut oil (Ramanathan 
and Gopalan 1958). Other workers, however, have found 
no difference in the coagulation-accelerating effects of 
butter, margarine, and olive oil (O’Brien 1956, Maclagan 
et al. 1958), or of animal and vegetable fats (McDonald 
and Fullerton 1958). 

When the dietary intake of fat is increased or reduced 
for a period of weeks, the fasting whole-blood clotting- 
time remains unaffected (Keys et al. 1957). A low-fat diet 
for four to five weeks did not change the thromboplastin- 
generation or the stypven-time (McDonald and Edgill 
1958). Similarly, adding 50 g. of butter to the diet for 
seven days did not change the prothrombin activity 
(Greppi 1957). In the experiments of Mayer and Ford 
(1958), however, after several weeks of replacement of 
animal fat in the diet by corn oil a lengthened standard 
clotting-time in all 9 coronary patients was observed, 
whereas no such effect was noted in young healthy persons. 

The controversial and inadequate information on the 
effects of long-term dietary changes on coagulation 
suggested the need for further studies. In this investiga- 
tion, we have studied whole-blood coagulation-time in 
controls and in men before, and approximately six months 
after, a large proportion of the saturated fat in their diet 
was replaced by soybean oil and its derivations. 


Materials and Methods 

The study was carried out in two mental hospitals. In 
one of them, the ordinary house diet was modified by 
replacing whole milk by an emulsion of soybean oil in 
skim milk, and butter and ordinary margarine by a special 
brand of margarine made up of far more unsaturated fat 
than the usual margarine marketed in Finland. These 
modifications decreased the saturated fatty-acids in the 
diet and increased the linoleic and other polyethenoid 
acids. 
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WHOLE-BLOOD COAGULATION-TIME IN MEN AGED 40-59 BEFORE 
AND AFTER CHANGE IN DIETARY FAT 

















—_ } Experimental Control 
Number of men studied | 53 57 
| Before | After Before | After 
| (x) (x2) (xs) (x4) 
Mean ‘memes | | 
(min.) 5 5268 | 6484 | 54-71 52-30 
Standard deviation . 9-69 12:08 | 8-08 7-78 
Standard error of the mean 3 | i606 | 1-07 1-03 








tx, —x, =5-72 (P <0-001) 
tx, —x3=1-20 (0:2<P<0:3) 
tx, —x,=1-62 (0:1 <P <0-2) 

In this way the ratio of saturated to polyethenoid acids was 
changed from 6-6/1 to 2-0/1. In the control hospital with an 
ordinary diet the ratio varied during the experiment from 
5-6/1 to 6-0/1. We have published the details previously 
(Turpeinen et al. 1960). After this dietary change, the mean 
serum-cholesterol in men (aged between thirty-five and sixty- 
four) decreased from 236 mg. to 215 mg. per 100 ml. serum, 
while in the control hospital the means for the corresponding 
periods were 253 mg. and 263 mg. per 100 ml. serum, respec- 
tively. The decrease in the experimental hospital was statisti- 
cally highly significant, whereas there was no significant change 
in the control hospital. 

For our coagulation study, a random sample of male patients 
aged between thirty-five and sixty-four was taken from each 
hospital. Each man was examined before the dietary change, 
and again approximately six months after it. The number of 
men examined twice was 53 in the hospital in which the diet was 
changed, and 57 in the control hospital. 

Blood-samples were taken in the morning from fasting 
subjects, from veins in the antecubital fossa, keeping stasis to a 
minimum. A modification (Buzina and Keys 1956) of the 
method of Lee and White (1913) was used. Blood was with- 
drawn with syringes and needles coated with the silicone 
preparation Wacker Silicon-Ol AK 350 (Wacker-Chemie, 
Munich). 

Serum from the same samples was used for cholesterol 
determinations. Total cholesterol was estimated by the method 
of Abell et al. (1952), as modified by Anderson and Keys (1956). 


Results 
Coagulation-times 
Whole-blood coagulation-times before and after the dietary 
change in the experimental hospital and at corresponding times 
in the other (control) hospital are set out in the table and in 
fig. 1. Before the diet was changed, the mean coagulation-times 
in the two hospitals did not differ significantly. In the experi- 
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Fig. 1—Frequency distribution of whole-blood clotting-times in 
experimental and control groups, before the diet was changed 
(shaded columns) and after (black columns). 


mental group, the whole-blood coagulation-time was signifi- 
cantly longer after the dietary change, but this was not observed 
in the control group. 

Only in 1 out of 53 subjects in the experimental group was 
coagulation-time shortened during the period of observation; 
in all the rest it was lengthened. In 34 out of 57 in the control 
series there was a shortening, in 2 an unchanged time, and in 21 
a lengthened time. 

In about half (49%) of the control group a second determina- 
tion of the coagulation-time gave results within +4 minutes of 
the first. In 6 subjects, the second determination differed from 
the first by 15 minutes or more. In the experimental group, 
the median change was a lengthening of 11 minutes. 


Relation of Clotting-time to Serum-cholesterol 

The initial serum-cholesterol values and the coagulation- 
times tended to be positively correlated (fig. 2). The cor- 
relation coefficient was +0-22 (P<0:05). The distribution of 
the values was similar in the two hospitals. 1 subject had a very 
slow clotting-time (158 min.); a year later his blood still took 
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Fig. 2—Initial whole-blood clotting-times, plotted against serum- 
cholesterol levels. Dots: in patients from the hospital where the 
diet was changed; circles: in patients from the control hospital. 
There is a significant positive correlation (r= +0:22; p<0-05). 

The line represents the regression equation: y=45:2+0-0333x. 





140 minutes to coagulate. This anomalous result was ignored 
when calculating the correlation coefficient and the regression 
equation. 

When the changes during the experimental period were 
plotted against each other, a wide scatter was observed. The 
regression between clotting-time and serum-cholesterol did not 
differ significantly from zero. 

Discussion 


Before the experiment, the whole-blood coagulation- 
time was the same in the two hospitals. The only known 
change in the patients’ regimen was the change in the diet 
in one of the hospitals. Hence we conclude that replacing 
milk fat in the original diet by soybean oil lengthened the 
clotting time. 

Possible bias on the experimenter’s part might provide 
an alternative explanation. When taking blood and per- 
forming the determinations, he knew with which group 
he was dealing. This could be avoided by careful organisa- 
tion; but, as ours was a pilot study, such precautions were 
not deemed necessary. The mean difference was well 
outside the range of ambiguity for assessing the end-point. 
We therefore do not consider this an important source of 
error. 

The coagulation-times observed in studies conducted 
in different laboratories are not directly comparable, 
because of uncontrolled differences in methods. But a 
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few comparisons have been made in places with different 
social or racial groups in the population. In Naples, 
Italy, Buzina et al. (1957) found a significantly shorter 
whole-blood clotting-time in senior executives than in 
manual workers. In the diet of the former, 32% of total 
calories came from fat, whereas the corresponding figure 
for the workers was 23% only. 51% of the fat eaten by 
the wealthy was of vegetable origin, as against 66% in the 
workers. In South Africa, no difference has been observed 
in the whole-blood coagulation-time between the Euro- 
pean and the Bantu; there the white get 43% and the 
Bantu 18% of their total calories from fat, with a con- 
sequent difference in serum-cholesterol (Merskey et al. 
1960). But in New Guinea the blood of the natives clotted 
faster than that of Australians, although the former had 
considerably lower serum-cholesterol levels (as measured 
by whole-blood clotting-time and stypven-time [Goldrick 
and Whyte 1958] ). 

In population studies, there is obviously no parallel 
between clotting and serum-cholesterol. In studies on 
individuals, no correlation has been observed between 
whole-blood clotting-time arid serum-lipids (Goldrick 
and Whyte 1959); but these workers found a strong 
negative correlation between the stypven-time and the 
proportion of total cholesterol in the {-lipoproteins. 
This correlation was largely due to a positive correlation 
between stypven-time and the amount of cholesterol in 
the «-lipoproteins. On the other hand Nitzberg et al. 
(1959) found no correlation between serum-cholesterol 
and stypven time, and no correlation has been observed 
between the former and thromboplastin generation 
(Spittel et al. 1960). 

In this study the initial serum-cholesterol value was 
significantly correlated with the whole-blood clotting- 
time. Admittedly, the correlation was low; but such a 
correlation has not been observed previously, possibly 
because groups have been smaller. Also the subjects of 
the present study had previously been eating a standard 
diet, which may have reduced random variation. But in 
this study, too, the changes in the clotting-time and in the 
serum-cholesterol during the experiment were not 
significantly correlated. 

A decrease in clinical episodes of thrombosis has been 
reported both as a consequence of restricting fat intake 
(Morrison 1960) and after replacing part of the animal fats 
in the diet with corn oil and soybean oil (Geill et al. 1960). 
The observed increased clotting-time after the fat in the diet 
is changed may thus play a role in preventing thrombosis. 


Summary 

The proportion of polyethenoid fatty acids in the diet 
in a mental hospital was increased, so that the ratio of 
saturated to polyethenoid acids fell from 6-6/1 to 2-0/1. In 
53 men aged between thirty-five and sixty-four, whole- 
blood clotting-time was studied before, and six months 
after, the change. 57 men in another mental hospital, 
whose diet remained unchanged, served as controls. 

Before the dietary change the mean clotting-time in 
the experimental group was 52:68+ 1-33 min. and in the 
controls 54:71+1:07 min. The difference was not signifi- 
cant. After the diet was changed the clotting-time 
lengthened to 64:84+1:66 min. (P<0-001), but no 
significant change in clotting-time was observed in the 
controls. 

The initial clotting-times of the pooled groups were to 
some extent positively correlated with the serum- 
cholesterol level (r=0:22; p <0-05). But the changes in 


the clotting-time were not significantly correlated with 
those in serum-cholesterol either in the experimental 
group or in the controls. 
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IN 1948, Waldenstrém coined the term ‘“ macro- 
globulinemia ”’ to describe a new syndrome of which a 
unique feature was the presence in the serum of a large 
amount of protein which sedimented rapidly in the ultra- 
centrifuge. The syndrome consists of weakness and 
dyspnoea of insidious onset, hemorrhagic episodes, visual 
disturbances associated with a hemorrhagic retinitis, 
normochromic anemia, lymphadenopathy, splenomegaly, 
a very high erythrocyte-sedimentation rate, a relative 
lymphocytosis, lymphocytic infiltration of the bone- 
marrow, and a considerable increase of serum-globulin 


with a sedimentation constant greater than 15 Svedberg- 


units (15S) (Waldenstré6m 1944, 1948, 1958). Recent 
studies have established, however, that even gross amoints 
of such rapidly sedimenting globulins may be associated 
with diverse clinical and histological pictures (Martin and 
Close 1957, Hanlon et al. 1958, Martin 1960, Walden- 
str6m 1960); and while there can be no doubt that 
Waldenstrém’s syndrome exists, it seems that such 


increases in macroglobulins are not confined to a single “ 


disease entity. The term macroglobulinemia will there- 
fore be used in this paper to refer to the presence in the 
serum of increased amounts of macroglobulins, regardless 
of the clinical associations. The syndrome described above 
will be referred to as Waldenstrém’s syndrome. Patients 
with macroglobulinemia but without the clinical features 
of Waldenstrém’s syndrome are probably as common as 
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patients with the syndrome fully developed; and until 
many more cases are studied the real significance of 
excess serum-macroglobulins will remain unknown. 

By definition a diagnosis of macroglobulinemia cannot 
be made without demonstrating excess of the appropriate 
protein in the patient’s serum. This is established by 
analysing the serum in the ultracentrifuge, but such an 
examination can be undertaken at only a few centres. In 
1957, Silberman suggested from findings in 2 cases of 


macroglobulinemia that macroglobulins might be recog-, / 


nised electrophoretically by their failure to enter a starch 
gel. On paper electrophoresis, macroglobulinemic sera 
yield patterns which are indistinguishable from those 


can be made to enter this medium, thus providing a direct 
demonstration of the presence of the abnormal protein. 


Material and Methods 


Blood-samples and specimens of urine were obtained from 
12 patients with macroglobulinemia. This diagnosis was 
established in 9 cases by Dr. R. A. Kekwick of the Lister 
Institute, and in 3 cases by Dr. K. V. Shooter of the Institute 
of Cancer Research, who kindly examined the sera in the ultra- 
centrifuge. Brief clinical details of these cases are given in the 
accompanying table. 5 of the 12 patients were regarded as 
having Waldenstrém’s syndrome. To serve as controls, 
specimens were obtained from 17 patients with multiple 
myeloma, 11 with rheumatoid arthritis, 4 with Hashimoto’s 
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macroglobulinemia with starch-gel electrophoresis and (Smithies 1955, Poulik 1957). Naphthalene black, nigrosin, and di 
other laboratory tests. 12 cases established by ultra- ponceau S were used to show up the protein fractions, and in m 
centrifuge analysis have been investigated, and the results addition some of the paper and cellulose-acetate strips were 
confirm that starch-gel electrophoresis is a very valuable stained PS tna Schiff ~~ (Ceriotti —— and 
technique for demonstrating the presence of the condition. 4 ie ap cutie shes pesos ov Res beeen ‘ 

se ‘ - - 9 2- é 
An additional starch: gel procedure has been devised, was added to the buffer in concentrations ranging from 0-02 to ta 
based on the discovery of Deutsch and Morton (1957, 0-06 M 
1958) that macroglobulins —_— vis readily =< ssociated Two-dimensional electrophoresis was carried out by the de 
by treatment with 2-mercaptoethanol into smaller protein method of Poulik and Smithies (1958), using filterpaper or pa 
units of approximately the dimensions of normal Y~ , cellulose-acetate membrane for the separation in the first - 
globulins. By incorporating 2-mercaptoethanol in the’ dimension, and starch gel in the tris-citrate/borate discon- at 
starch gel, we have shown that the macroglobulin subunits _ tinuous buffer system of Poulik (1957) for the run in the second on 
ch 
CLINICAL AND BIOCHEMICAL DATA ON 12 CASES OF MACROGLOBULINAMIA - 
D “> the a Hematology Serum-proteins | Urine-protein i 
ry 1 1 i 
| (eo lad i | | | | 2- 
| eee had g | | rare. in 
| | j | 1 ene | Ss | | § re | | le | | o-e we 
| id hae z eo} “= | | | # sie 4 GE. 4 te 
2 P a a geisci.g| & lela! isa lg| & es m 
2 g | | lelel | | 8 HEEL | 2/8 Be ¢ |eal =| 8 |B PY 
| # | & | |B Si sigial # lgsigci8ei & | s |S) 8 ge) 2 lee] 8] & 88 
ai | a E ee) Si gigi & le eeigsi co | 81S) See) sg (68) S| ise 
ae SS a (2 4)3 2) 2) ae |S isgiee 3 wo | 2 | g 5s) “a | 3g | oe | 8 Pe ou 
9| <i 8) = | 2 | e/ 8/4) 8/8) 5 /Paleelgs| Hiiale - |231 @ |a8| S| & 88 
21 ea) | 3 iglaliagis! . oe iad | Zia | : wo} | RS oS | f=) 
O}<| | £ | : Egg 248 2 leciediad) Ge 2 gig ity 8 B88) 5 By 
| & | i | |) 8) Blt) @ PalgglBs| gt | Bla) Bibs) = |AS\ 2 | e ee 
| | iy Bae. ewe FS gs\4s| 28 | — | 3/2 Ba | & | 2 ind 
| a | | | igeipe| “| oe} 2/8] & ie" | | 8 jf 
Eas | & |BSiF>| gis} 812) 6 is | g3/s 8 
} | | | ; om ig £ Be PS = i Ga. ee 
| | | Se | ow is s 
| | | Eg | | | | | 
| | | | | | lie | | | | 
~1/79|M_ 1*/,| Dizziness, fainting cde | | | oes | | | = | 
| _ attacks we | HLH) 4+) 0) +) +] 81 | 148/43 11-8 | +) + | 12-0 | 1-4 | 106 | y-B) +++)24 | 500] Pos. |y-8 
2/71| F | */,, | Fatigue, palpitations -. | +|0/0/0|0/0) 98 146/62 05) +| 0 | 10-2 | 42 | 60 |b) +++ 3 | <5 | Neg. | .. 
3/72, F | 1 | Fatigue, epistaxis, deter-| | | fer De ey DS ek ee es | | 
| _ ioration of vision +| +) +/+) +) +] 74) 2/63/38] +) 0 | 12-5 | 2:3 | 10-2 |y-B} ++)/20 | 500) Pos. | y-8 
4/70| F | *°/;, | Pain in left upper | | } | | ie | } | | | 
| } | _ abdomen a +/+/0/+)]+ | 0) 80 | 145/ 1-7 |0-8t}+/0| 88|3-9) 49/y6] Neg. | 11:5} Nil aie ee 
5|63)\ F | '°/,,| Fatigue, dyspnea ;+!0 O}4+/4| + 83 | 115; 40/19 | +/ 0 | 12-4 |38| 86 |y-8| +++) 20 5 | Neg. | .- 
6|75|M| 1 | Weakness, fatigue +/0/0)0/0/0/ 71 /| 160/43 )20|)+) 0)! 94/32) 62/y-B)+++]/12 | 35 | Pos. | y 
7|58|M; 3 | Pain in back, arms and| | | ee | | (ee es | | | 
ee | _ hips, epistaxis +/+] 0} 0/0) 0) 99) 139/76 |}11| +) 0/129 |}28]101| y |+++)20 | 200 | Neg. | 
8/52}M| 3 | Pain in back and (eas Ca eo ge Seeen | | | | | | 
ica | shoulders. +/+/0)+/0|+) 95) 65/37/09) +/0| 84/32| 5:2|y-6| Neg. |12 | Nil | | ¥ 
9\63|M) 2 | Depression, fatigue 0} 0/0) 0/+| + /132 | 12 52 | 1:7) 0} + 96/144) 52 /y-8)/ +++4/18 Nil Fi 
10/78 F | 12 | D ae ee | 01 0/)010] 0) 0 | 15-1 | 52/62 /23/0)+| 87/31) 56| 6) 4++4+| 2 | Nil | 
11/72,M_) 3 | Dyspnea, listlessness.. | +/0/0/+/+/+])| 87) 62 651/234). -§)..§ 11-3 | 2:3 9-0 |y-B} +++] 1 | 230] Pos. | 
12/52|)M! */,, Chest pain, epistaxis,{ {| | | {| | | | | 
| mtaneous bruising,| (_ | (Be Pee | i aa | | 
yspneea, tiredness .. + / +/0/0/0/0/105)| 74/9-4 (24 o| +] 13-1 | 18/113 | y | +++] 2 |Trace] Neg. | bu 
| | | | | | | | | | | . 
* Fractionation with 269% Na,SO,. - 
+ Earlier in the disease, before the diagnosis of aetna was made, and before any radiotherapy was given, total white blood-count was 
16,200, with 11,000 lymphocytes and 2300 atypical plasma cells. 
¢ Some atypical. 
§ Very hypocellular marrow. No abnormal cells seen. 
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Fig. 1—Unidimensional separations, with and without the addition 
of 2-mercaptoethanol, of plasma-proteins from (a) a patient with 
macroglobulinzmia, and (b) a normal control. 

The electrophoresis was carried out in starch gelin the discontinuous 

buffer system of Poulik (1957). 


dimension. Other investigations were carried out by accepted 
methods in routine use. 


Results 


The results of some of the investigations on the 12 
patients with macroglobulinemia are given in the 
table. 


The Sia water-dilution test, carried out and assessed as 
described by Martin (1960), was positive in only 10 of the 
patients with macroglobulinemia. No false-positive results 
were obtained with the control sera; an appreciable precipitate 
not infrequently formed within five minutes of diluting the 
serum, but in all cases it was insoluble in 0:15 M sodium 
chloride. The 2 macroglobulinemic sera which gave a negative 
result behaved similarly. ay 

By filterpaper and cellulose-acetate electrophoresis, it was 
impossible to distinguish the macroglobulinemic sera from 
those from patients with multiple myeloma. The presence of 
2-mercaptoethanol made no difference to the protein patterns; 
in particular the mobility of the abnormal globulin was unal- 
tered. No differentiation between the macroglobulin and the 
multiple-myeloma proteins could be obtained with either the 
pyronin stain or the periodic-acid/Schiff reagent. 


On electrophoresis in starch gel, no macroglobulin moved 
out from the point of insertion with either the borate-buffer 


—»@ 


=< 
Starch gel electrophoresis 


q 





(0) 


O< -9 8 ———— 68 
Paper electrophoresis Paper electrophoresis 


WITHOUT MERCAPTOETHANOL WITH MERCAPTOETHANOL 


0-02M 


Fig. 2—Two-dimensional separations, with and without the addition 
of 2-mercaptoethanol, of plasma-proteins from a patient with 
The paper electrophoresis was carried out in an 0-05 M barbitone 

buffer at pH 8-6, and the starch-gel electrophoresis in the discon- 

tinuous buffer system of Poulik (1957). 

Key: A—albumin D—haptoglobins 
B—x, E—y-globulins 
C—transferrin X—abnormal globulin 





system or the tris-citrate/borate discontinuous buffer system. In 
routine starch-gel electrophoresis of sera from 55 patients with 
multiple myeloma, we observed 2 cases in which the abnormal 
globulins failed to leave the slot of origin under one set of buffer 
conditions, but under another did migrate into the gel. When 
the starch gel was made with buffer containing 2-mercapto- 
ethanol, it was found that in all 12 cases of macroglobulinemia 
the abnormal globulin moved into the gel. Examples of the 
effect of this reagent are illustrated in figs. 1 and 2. In no case 
did the addition of 2-mercaptoethanol produce a similar new 
band in the control sera. 2-mercaptoethanol caused other 
changes in the protein patterns obtained on starch gels; the rate 
of migration was slowed, and certain fractions appeared to be 
altered in quantity and relative mobility. Thus two-dimensional 
electrophoresis carried out in the presence of 2-mercapto- 
ethanol established that much of the albumin is altered, so that 
it trails into the post-albumin position during the run in starch 
gel (fig. 2). This effect was more pronounced at higher con- 
centrations of 2-mercaptoethanol. 

In the 4 cases of macroglobulinemia with Bence Jones 
protein in the urine, we investigated the possibility that this 
protein might represent the macroglobulin subunit; but the 
mobility of the abnormal serum-globulin did not correspond 
with that of the Bence Jones protein when both were run in a 
starch gel containing 2-mercaptoethanol. 


Discussion 

In some of the cases of macroglobulinemia we recorded, 
the clinical findings differed from those typical of Walden- 
strém’s syndrome (see table). For example, 1 patient 
presented with dysphagia, and in the course of subsequent 
investigations she was found to have a high erythrocyte- 
sedimentation rate, a raised plasma-cell count in the bone- 
marrow, and the characteristic serum-protein abnormality. 
Such a diversity of clinical features accords with the view 
that macroglobulinemia is not always associated with a 
particular clinical syndrome, and justifies a nomenclature 
which distinguishes between ‘‘ macroglobulinemia ”’ and 
** Waldenstrém’s syndrome ”’. 

Bence Jones protein which behaves classically in the 
heat test, and with a y or y-$ mobility on paper electro- 
phoresis was present in 4 of the cases of macroglobulin- 
zmia. In a 5th, with no proteinuria demonstrated by 
ordinary tests, paper electrophoresis of the urine con- 
centrate showed a compact band in the y-globulin region 
very suggestive of a Bence Jones type of protein. Bence 
Jones proteinuria has been recorded in other undoubted 
cases of macroglobulinemia, but only in the minority 
(McFarlane et al. 1952, Pernis et al. 1954, Mandema et 
al. 1955, Jim and Steinkamp 1956, Laurell et al. 1957, 
Martin and Close 1957, Hanlon et al. 1958, Martin 1960). 
Since its detection may well lead to an incorrect diagnosis 
of multiple myeloma, especially if, in addition, the 
plasma-cell content of the bone-marrow is abnormal, it is 
important to know that this protein may also be found in 
macroglobulinemia. 

Routine hematological investigations in the cases with 
macroglobulinemia disclosed anemia in 11, a very high 
erythrocyte-sedimentation rate in 11, and an absolute 
lymphocytosis in 1. Of considerable interest was the 
finding of a normal hemoglobin level in 1 of the cases, and 
a normal erythrocyte-sedimentation rate in another. The 
histology of the bone-marrow was abnormal in all; in 8 
there was an increase in lymphocytes which constituted 
anything from 23% to 86% of the cell population, and 
were sometimes atypical. In 3 there was a lesser infiltra- 
tion with plasma cells, and in 1 the marrow was very 
hypoplastic. In 2 cases biopsy of a lymph-gland was 
undertaken and reported as lymphoblastic lymphoma. All 
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these findings are similar to those already recorded 
(Martin 1960), and their variability and lack of specificity 
point to the necessity of undertaking serum-protein studies 
before making, or excluding, a diagnosis of macroglobulin- 
zemia. 


. All the cases of macroglobulinemia had raised total- 
protein and globulin levels in their serum. In some this 
produced an obvious increase of viscosity and tendency to 
‘rouleau formation, but none had a cryoglobulin. The 
thymol-turbidity test was abnormal in 8, but in 4 the 
turbidity at five and thirty minutes and at twenty-four 
hours was less than 3 Maclagan units. The reaction was 
unusual in several, showing the phenomenon of coacerva- 
tion (Brews 1957)—that is, the high initial turbidity 
diminished on standing and the flocculated material took 
on a translucent appearance. Recently Martin (1960) 
reported high thymol turbidities in all 18 of his cases, but 
our results indicate that a normal thymol reaction does not 


exclude macroglobulinemia. The Sia water-dilution test ! 


is widely used as a screening procedure for macroglobulin- 


zmia, although both false-positive and false-negative; 


results have been recorded (Mackay, Eriksen, Motulsky, 
and Volwiler 1956). Since we have carried out and assessed 
the test exactly as described by Martin (1960), we have not 
encountered a false-positive result, but 2 of our 12 cases of 
macroglobulinemia gave a negative one. Y 


With filterpaper or cellulose-acetate electrophoresis it 
‘was not possible to distinguish macroglobulins from 
‘ myeloma globulins. Yeoman (1960) claimed that myeloma 

proteins were selectively stained by a pyronin reagent; 
but with this stain we were unable to distinguish macro- 
globulins from myeloma proteins. Macroglobulins are 
known to have a higher carbohydrate content than other 
y-globulins (Miiller-Eberhard and Kunkel 1956, Laurell 
et al. 1957), although the proportion is variable (Martin 
1960); but some myeloma globulins have also been shown 
to be rich in carbohydrate (Miiller-Eberhard and Kunkel 
1956). We were unable to distinguish myeloma globulins 
from macroglobulins on staining the electrophoretic strips 
by a periodic-acid/Schiff procedure. 

Starch-gel electrophoresis permitted correct forecasting 
of the ultracentrifuge result in all 12 cases of macro- 
globulinzmia; and with this method we have not, to date, 
had either a false-positive or a false-negative result. Our 
experience with the standard starch-gel techniques suggests 
that failure of the abnormal globulin to enter the gel, 

, while highly suggestive of macroglobulinemia, cannot 
be relied upon absolutely to exclude multiple myeloma. 
In 2 cases of myeloma the mobility of the abnormal 
globulins, with borate buffer, happened to be such that 
they remained at the point of insertion, but repeat 
analysis with the tris-citrate/borate buffer established that 
they were capable of entering the gel when electroendos- 
mosis was less. Demonstration of failure to enter the gel 
under different buffer conditions is therefore highly 
desirable before concluding that an abnormal globulin is a 
macroglobulin. Positive evidence, provided by the sub- 
sequent demonstration of the ability of the dissociated 
macroglobulin to enter the gel, gives even more convinc- 
ing confirmation. 

Following the work of Deutsch and Morton (1957, 1958), 
we chose 2-mercaptoethanol to bring about cleavage of the 
molecule. In ultracentrifuge studies these workers and Putnam 
(1959) have shown that, in the presence of 0-1 M 2-mercapto- 
ethanol, macroglobulins are broken down to components with 
sedimentation constants of 6-3 to 6-6S—i.e., to components of 

Be jor 


molecular dimensions similar to ordinary y-globulins. The 
behaviour of the 12 macroglobulinemic sera on starch-gel 
electrophoresis in the presence of 2-mercaptoethanol was that 
expected from the presumed diminution in size and alteration 
in shape of the macromolecules. The observation that 2- 
mercaptoethanol did not appear to alter the mobility of the 
macroglobulins on ene mgeig electrophoresis suggests 
that the modified behaviour in starch gel is due to a 
change, not in the charge, but in the size and shape of the 
molecule. It is possible that the incorporation of 2-mercapto- 
ethanol in the buffer used for making the gel may influence the 
size of its pores, but as all the other serum-proteins migrate 
slower in gels containing 2-mercaptoethanol the pores are 
likely to be, if anything, smaller and not larger than usual. The 
effect of 2-mercaptoethanol on the starch-gel patterns is not 
limited to altering the behaviour of the macroglobulin 
fraction, as witnessed by the effect on the serum-albumin. 
Myeloma globulins also are often altered and assume a different 
mobility, but to date we have not seen an obvious extra protein 
component in gel patterns when 2-mercaptoethanol was added, 
except in macroglobulinemia. As normal sera contain approxi- 
mately 0-3 g. per 100 ml. of 19S macroglobulins (Eriksen 1958), 
and as certain not uncommon serum factors such as the Rose- 
Waaler factor and thyroid autoantibodies are now known to be 
macrogibbulins (Kunkel et al. 1959, Pressman et al. 1957), we 
have included normal sera and sera from patients with active 
rheumatoid arthritis and Hashimoto’s thyroiditis in our con- 
trols. No extra component has been detectable in any of these 
on visual inspection of the starch gels incorporating 2-mercap- 
toethanol, although normal macroglobulins (Isliker 1958) and 
the Rose-Waaler factor (Heimer and Federico 1958, Kunkel et 
al. 1959) are known to dissociate in the presence of sulphydryl 
compounds. 

We determined the sensitivity of the starch-gel pro- 
cedure directly by making serial dilutions in normal serum 
and in barbiturate buffer at pH 8-6 of an isolated patho- 
logical macroglobulin dissolved in barbiturate buffer. In 
gels containing 2-mercaptoethanol it could be detected in 
the presence of normal serum-proteins at a concentration 
of 725 mg. per 100 ml., but not at 363 mg. per 100 ml. 
In the absence of serum, however, it could be detected at 
a concentration of 23 mg. per 100 ml. The sensitivity of 
the starch-gel procedure appears to be adequate therefore 
for detecting significant macroglobulinemia, and it 
promises to be a useful alternative to the ultracentrifuge 
for the routine diagnosis of macroglobulinzemia. 





Summary 
Sera from 12 patients with macroglobulinemia con- 
firmed by analysis in the ultracentrifuge have been 
examined by starch-gel electrophoresis. With the usual 
buffer systems the abnormal protein failed in all cases to 
enter the gel. But when 2-mercaptoethanol was added to 
the buffer an additional protein zone was regularly seen. 
This is probably due to the breakdown of the macro- 
globulin into subunits small enough to enter the gel. In 
control sera from patients with multiple myeloma and 
other conditions associated with serum-protein abnor- 

malities nothing similar was seen. 


Examination of serum by starch-gel electrophoresis 


«with and without 2-mercaptoethanol is proposed as a 


simple routine method for demonstrating significant 
macroglobulinemia. 

We wish to thank Dr. K. E. Harris, Dr. J. C. Hawksley, Dr. Gwen 
Hilton, Dr. T. A. J. Prankerd, and Dr. J. F. Stokes of University 
College Hospital, and Prof. C. Wilson of The London Hospital, for 
enabling us to investigate cases under their care, and also Dr. H. R. 
Colquitt, Dr. B. W. Meade, Dr. F. R. Philps, and Dr. C. Wasastjerna 
for providing us with specimens and clinical data from other patients. 
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Preliminary Communications 





ICE ARREST OF THE HEART 


A NUMBER of techniques have been used to achieve safe 
arrest of the heart’s action, so allowing unhurried surgery 
in a dry field. 

The first notable achievement in this direction was the 
use of potassium to arrest the heart, but this method has 
been less popular since the reports of late myocardial 
damage and impaired ventricular function.? * 

Simple anoxic arrest is used in many centres, the period 
of anoxia usually being interrupted by brief periods of 
coronary perfusion. Anoxia is achieved by means of a 
clamp across the aortic root distal to the coronary arteries. 
Anoxic arrest combined with local cooling of the heart 
was introduced by Lillehei’s group.‘ They cooled the 
heart by perfusing the coronary arteries with cold blood 
via a needle introduced proximal to the clamp across the 
aorta. 

Open surgery of the calcified aortic valve poses special 
problems. The period of myocardial ischemia is 
likely to last an hour or more, and there are no 
opportunities for intermittent perfusion of the coronary 
vessels from the aorta. This difficulty can be overcome by 
the direct perfusion of one or both coronary arteries, 
either continuously or intermittently. The disadvantage 
is that the coronary artery cannule within the coronary 
orifices limit surgical access to the valve. 

Since a report by Hufnagel ® on the use of saline-ice 
crystals applied locally to the heart, this method has been 
used to achieve hypothermic arrest of the heart. The 
technique was first applied in cases of aortic stenosis, but 
1. .< G., Dreyer, B., Bentall, H. _: fo Suber, J. B. E. Lancet, 1955, 
. McFarland, J. A., Thomas, L. B., Gilbert, J. W., Morrow, A. G. F. 

thorac. Surg. 1960, 40, 200. 

. Kusunoki, T., Cheng, H-C., McGuire, H. H., Bosher, L. H. ibid. p. 813. 
. Gott, V. L., Bartlett, M., Johnson, J. A., py D. M., Lillehei, C. W. 

Surg. Forum, 1959, 10, 544. 

5. Hufnagel, C. A. Conference on Prosthetic Values for Cardiac Surgery. 
_Chicago, 1900. 
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recently it has been used in all cases where the period of 
cardiac arrest was expected to exceed about 15 minutes. 


TECHNIQUE 


Saline-ice crystals are prepared during the operation by one 
of two methods. A freezing mixture is made by mixing ice 
chips, water, and salt, and this is left to stand in a polyethylene 
drum. About six bottles of normal saline are then immersed 
in the mixture for between 20 and 30 minutes, until the saline 
they contain takes on a slightly leaden hue due to the formation 
of minute crystals. Just before use the bottles are taken out 
one by one as needed, and given a vigorous single shake. This 
precipitates a mass of crystals. The mixture of crystals 
is then decanted into a stainless-steel jug, and the supernatant 
fluid is sucked away leaving a fairly dry mush. 


Because solid ice may form on the sides of the bottles, an 
alternative but more time-consuming method has been used 





Looking into the ice-arrested heart. The incision is dry. The heart 
is surrounded by ice slush. 


recently. The bottles of saline are now lifted out of the 
freezing solution at 5-10 minute intervals, and shaken 
vigorously. In this way the saline is uniformly cooled, 
and it crystallises satisfactorily without a heavy layer of ice 
forming on the glass. The disadvantage is that one person is 
fully occupied in preparing the ice, although a mechanical 
agitating device should overcome this difficulty. 

The heart has meanwhile been prepared by cradling it in the 
pericardium, which is stitched to the wound edges. The aorta is 
clamped, and the heart is completely covered with saline-ice 
crystals, while the circulation is maintained on a cardiac bypass. 
Heart action stops within about a minute, after which the 
selected area of ventricle or aorta is exposed and incised. 
Further saline-ice crystals are packed around the incision as 
required, and these are usually replaced once or twice at 
intervals of about 15 minutes. 


The temperature of the heart muscle does not, as a rule, fall 
much below 15°C, and heart action is restored within a few 
minutes of releasing the aortic clamp. This results in perfusion 
of the coronaries with comparatively warm blood, and although 
ventricular fibrillation seems to be invariable at this stage it 
reverts easily with a defibrillating shock. 
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RESULTS 
Thirty-six patients have now been operated upon in 
this manner. Seven of these were cases of aortic stenosis, 
and a further seven were of Fallot’s tetralogy; the others 
had various lesions. Operating conditions have been ideal. 
Heart action has been promptly restored in all cases, and 
there has been no clinical evidence of impaired ventricular 
function after operation. D. N. Ross 


Guy’s Hospital 
London, SE’ M.B., B.SC. Cape Town, F.R.C.S. 


A PROBABLE PARTIAL DELETION 
OF THE Y CHROMOSOME 
IN AN INTERSEX PATIENT 


GREATER understanding of intersex conditions has 
followed the use of sex-chromatin tests and, more recently, 
improved methods of chromosome analysis. The chromo- 
some pattern in most cases of chromatin-negative Turner’s 
syndrome ! is 45/XO, and in chromatin-positive Turner’s 
syndrome the pattern is 46/XX, although some chromatin- 
positive cases may show subtle differences from a normal 
female karyotype. Several phenotypic males with the 
stigmata of Turner’s syndrome have been found to have 
an apparently normal male pattern.* The chromosome 
studies in cases of chromatin-positive true hermaphro- 
ditism ‘* ® revealed a karyotype indistinguishable from that 
of a normal female, and male pseudohermaphrodites had 
a pattern indistinguishable from a normal male. A 
chromatin-negative true hermaphrodite showed a 45/XO- 
46/XY chromosome mosaic.’ 

Some intersex cases are difficult to diagnose clinically 
because there may be unusual features, such as menstrua- 
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Fig. 1—(a) Karyotype (46/X“y”’) 
showing the median centromere 
of the small chromosome; 
and (6) greater enlargement for 
comparison of the “y” with the 
other labelled chromosomes. 
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tion and even pregnancy, in the 45/XO Turner’s syn- 
drome.* Some features of Turner’s syndrome have been 
found in patients with different chromosome patterns, 
such as mosaic states including XXX/XO° and 
XXX/XX/XO,!° and in a patient with a partial deletion of 
the X chromosome.® A 45/XO chromosome pattern was 
found in a phenotypic male with an embryonic testis and 
a “streak” gonad.1!- Multiple marrow-chromosome 
analyses were made, but a mosaic state could not be 
excluded since only the one tissue was examined. 

This preliminary report describes an unusual com- 
bination of anatomical and chromosomal findings which 
makes the distinction between a true hermaphrodite and a 
male pseudohermaphrodite difficult and dependent on the 
rigidity of the definition of true hermaphroditism. 


CASE-REPORT 


The patient, of female phenotype, was noted at birth to have 
an enlarged clitoris. She was seen when 13 years old by Dr. 
C. M. Johnson, of Port Arthur, Ontario, because of amenorrhea, 
lack of breast development, and deepening of the voice. The 
patient was 4 ft. 10 in. tall, and she weighed 7 st. 4 Ib., being of 
muscular build. The suprapubic hair was of female distribu- 
tion, and the labia majora were large, with prominent ruge. 
The clitoris was large, and the urethral orifice was posterior 
to it. The vagina was small and normal in position. 

Laparotomy revealed an asymmetrical rudimentary uterus, 
gonads in the position of ovaries, and small, clearly defined 
fallopian tubes. Microscopically, the left gonad showed well- 
formed testicular and epididymal tissue, while the right gonad, 
which was small, showed hypoplastic ovarian cortical stromal 
tissue of the type seen in the ovaries of Turner’s syndrome. 
Sex chromatin studies on buccal smears and skin, and on the 
gonads and uterus removed at operation, were all chromatin- 
negative. 

Chromosome studies on blood and marrow showed a 45/XO- 
46/X“‘y” mosaic. The majority of the cells contained 46 
chromosomes, and they were unusual in that they all contained 
a minute chromosome; in most cells its shape could not be 
determined, but some times four very short equal arms could 
be distinguished (fig. 1). This chromosome is about half the 
length of chromosomes of the 21-22 group, as can be seen from 
fig. la. A minority of the cells (about 20% of 60 cells so far 
examined) contained 45 chromosomes, and analysis of these 
showed only 15 chromosomes of the 6-12 group; this was 
therefore consistent with an XO sex-chromosome complex 
(fig. 2). Further chromosome studies are in progress on samples 
of skin, uterus, and tissue from both gonads of this patient, and 
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chromosome studies will be made on blood samples taken from 
both parents and from two living siblings. 
DISCUSSION 

We suggest that the minute chromosome described 
above represents a deletion of the major portion of the 
long arms of a Y chromosome. Part of the evidence for 
this is that in many cells, two pairs can be formed from 
the 4 normal chromosomes of group 21-22; that in no cell 
was a definite Y chromosome identifiable, although in 
normal males this can almost always be done; that a 
deletion of part of an autosome, even a small one of the 
21-22 group, would be expected to produce serious con- 
genital anomalies; and, finally, that an analogous deletion 
of part of an X chromosome has already been reported. 
However, translocation of part of the long arms of the Y 
chromosome to a medium or large chromosome cannot be 
excluded, because this would not be detected with our 
present techniques. 

Only one other very small chromosome has as yet been 
reported, and this is the Philadelphia chromosome, found 
in a variable proportion of cells in leucocyte cultures from 
some patients with chronic myeloid leukemia.'?}* But 
our patient had no clinical features of leukemia, and her 
peripheral blood and marrow smears were normal. The 
Philadelphia chromosome has been identified in this 
laboratory, and comparison of the two chromosomes is 
possible, although there are great difficulties in interpret- 
ing the shapes of these small chromosomes because they 
are almost at the limit of light-microscope resolution. It is 
often easier to determine shapes on photographic enlarge- 
ments, but the “‘ empty magnification” involved may 
suggest an accuracy more apparent than real. Subject to 
these limitations the centromere of the new chromosome 
appears nearly median compared to that of the Phila- 
delphia chromosome, which is usually acrocentric. 

Two normal sex chromosomes seem to be necessary for 
the normal differentiation of the gonads; with only one 
sex chromosome a form of gonadal dysgenesis results, and 
complete absence of sex chromosomes would presumably 
be incompatible with life because of the loss of genes. It 
seems probable that the gonadal state in this case is related 
to the abnormality of the Y chromosome, although the 
different development of the two gonads is hard to explain. 
Perhaps the more complete chromosome analyses in 
progress may show some difference between the sides, 
with the 45/XO cells from the side with the dysgenetic 
gonad, and the 46/X‘“‘ y ” on the other side. This might 
imply that there are minute changes in the Y chromosome 
in male pseudohermaphrodites. It is interesting to 
speculate whether, with a more normal Y chromosome, 
this patient would have been a classical male pseudo- 
hermaphrodite or a more typical chromatin-negative true 
hermaphrodite. 


Part of this study was supported by funds from the Ontario Cancer 
Research Foundation, and by a Federal Provincial Health grant. 
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Medical Societies 





SOCIETY FOR RESEARCH INTO 
HYDROCEPHALUS AND SPINA BIFIDA 


THIs society’s annual meeting took place in Edinburgh 
on June 23 and 24 under the presidency of Prof. NORMAN 
Dott. 


Hydrocephalus 


Professor DotTT, in his inaugural address, pointed out that 
hydrocephalus was -n important social problem to be studied 
by neuroanatomis:;, physiologists, neurologists—surgical and 
medical—psychologists, and, in regard to the infantile forms, 
pediatricians, with orthopedists and urologists assisting in the 
management of its complications. Cushing, lecturing in 
Edinburgh in 1925, had remarked that hydrocephalus teemed 
with biophysical problems. Now, thizty-six years later, there 
had been little advance in detailed knowledge but more 
encouragement in efforts at treatment. 


In a survey of the cerebrospinal-fluid (C.s.F.) circulation and 
its abnormalities Professor Dott referred to the impelling force 
of the pulse-waves in the cerebral arteries which wafts the fluid 
through the maze of subarachnoid channels and the 
arachnoid villi to the venous blood. He then dealt with sites 
and types of obstruction to the C.S.F. pathways, placing particu- 
lar stress on the pathological collections of fluid known as 
subarachnoid pouches. These cisternal pouches were distended 
by fluid pumped into them by the pulsation of the arteries they 
contained. The fluid was unable to escape because the exit to 
the cistern was blocked by meningeal adhesions. Adhesions 
could result from blood or proteinous transudates (from 
tumours) in the subarachnoid space, and could have a greater 
space-occupying effect than the tumour itself. External hydro- 
cephalus could result from thrombosis of the superior longi- 
tudinal and lateral sinuses, and bilateral subtemporal decom- 
pression was valuable in treatment. 


Dr. K. M. LAURENCE (Cardiff) reported on further studies he 
had made with the help of Dr. S. Coates (London) on 239 
cases of hydrocephalus seen at Mr. Wylie McKissock’s clinics. 
Although 46% of 182 unoperated cases were still alive, com- 
pared with 50% of 57 operated cases, by calculation from 
actuarial tables it was found that only 25% of unoperated cases 
would survive into adult life. 41% of unoperated survivors had 
a normal 1.Q., and 75% of them were educable; 42 had no 
physical disability or were only slightly handicapped; 23 had 
a severe disability necessitating a special school; and 16 were 
confined to bed or an institution. Pale optic discs, quite normal 
in infants, combined with lack of interest in surroundings, had 
led in 12 instances to a mistaken diagnosis of blindness, 
disproved with the passage of time. Although hydrocephalus 
was not as commonly fatal as had been thought, it was 
nevertheless a dreadful disease with 46% surviving, 30% 
educable, and only about 14% physically and mentally 
normal. 


In a symposium on hydrocephalus due to reactive occlusion 
in the subarachnoid pathways and to venous sinus thrombosis, 
Mr. Puittie Harris (Edinburgh) discussed subarachnoid- 
tumour transudates, the protein content of which seemed 
important in causing adhesions to form in the subarachnoid 
space possibly by an allergic mechanism. Mr. J. F. SHAW 
(Edinburgh) reviewed 16 cases in which the possibility of inter- 
ference with the absorption of C.s.F. by cerebral venous 
thrombosis had come to mind. 5 fitted the diagnostic criteria 
of “otitic hydrocephalus”, but in only 2 of them was there 
slight dilatation of the subarachnoid space. There were 9 cases 
with ear infection, and 3 appeared to fulfil all the clinical 
criteria of hydrocephalus from venous sinus thrombosis. The 
remaining cases were associated either with a fracture near a 
main venous sinus or with intracranial infection; and 2 occurred 
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in young women, 1 obese and the other pregnant. Although in 
all these cases thrombosis of a venous sinus was suggested, 
in none of them was it demonstrated; and the possibility of 
hydrocephalus being produced in this manner still lacked 
convincing evidence. Most of the cases were successfully 
treated by repeated lumbar puncture, but some also required 
theco-peritoneal anastomoses. Low-pressure headaches could 
be prevented by introducing a Spitz-Holter valve in the anasto- 
mosis. 


Mr. A. R. Taytor (Belfast) reported 2 cases of hydro- 
cephalus with raised intracranial venous pressure. In the Ist 
patient, aged 6 months, the raised pressure was due to an 
aneurysm of the vein of Galen with arterial communications. 
All the cisterns, especially the cisterna ambiens, and the sulci 
over the convexity of the cerebral hemispheres were greatly 
dilated. The hydrocephalus was successfully treated by a 
theco-peritoneal shunt, but the child died aged 4*/, years from 
a head injury. In the 2nd case dilatation of the scalp veins 
followed an attack of gastroenteritis at 3 months. At 7 months 
there was dilatation of the ventricular system and air passed 
out of the ventricles and up through the tentorium. The intra- 
ventricular pressure was ten times (100 mm. C.S.F.) that in the 
sinus. A sinogram showed narrowing of the sagittal sinus 
anterior to the fontanelle, and its calibre was less than 
normal all the way to the torcula. Mr. Taylor thought the 
dilatation of the ventricles was due to diminished absorption 
of C.S.F. 


In a discussion on radiology in hydrocephalus Dr. A. A. 
DONALDSON (Edinburgh) spoke of the value of lumbar pneumo- 
encephalography, on the basis of Professor Dott’s concept of 
the propulsion of c.s.F. along the subarachnoid spaces by the 
force of the arterial pulse-wave. 


Dr. T. T. S. INGRAM (Edinburgh) described the pediatric 
aspects of cerebral palsy associated with hydrocephalus. In 
the last 700 cases of cerebral palsy he had seen, there were 
26 (3:7%) with enlarged heads—i.e., cases of arrested hydro- 
cephalus. He had analysed the histories and neurological 
findings in 16. In half the cases the pregnancy or labour 
had been abnormal. 4 of the 16 were premature. Most of 
the children were reaching for objects at 15-18 months and 
showed severe clumsiness and intention tremor in doing so. 
Speech developed rapidly but was characteristically scanning 
owing to a combination of mild dysrhythmia and disturbed 
intonation. Rapid movements of the tongue were almost 
invariably poorly performed, and motor dysfunction of the 
limbs was a combination of cerebrellar ataxia and spastic 
diplegia. 

Mr. G. H. MacnaB (London) referred to cases of progressive 
hydrocephalus which were not arrested by insertion of a 
Holter valve, although it seemed to be in full working order on 
checking the valve assembly. There was a possibility of con- 
striction of the valve at the time of sterilisation. Mr. John 
Hol:er had prepared a chart showing rates of flow of various 
pressures of water in relation to the 10 mm. subdural valve, 
the 25 mm. medium valve, and the 42 mm. normal valve. A 
drop of pressure of 100 mm. was shown to reduce the rate of 
delivery from 290 ml. to 43 ml. in a 24-hour period. Before 
insertion a valve should be tested for constriction. Mr. Macnab 
had carried out simple tests to establish how much C.s.F. a 
hydrocephalic infant formed in 24 hours, by (1) setting up 
24-hour ventricular drainage against the child’s own ven- 
tricular pressure, (2) inserting the valve and measuring the 
outflow of C.s.F. from the exteriorised venous catheter in 24 
hours at the child’s own ventricular pressure, and (3) measuring 
the outflow through the valve against the child’s own ven- 
tricular pressure. After a 24-hour quiescent phase after a valve 
had been inserted, pressure rose to 140 and 160 mm. and the 
amount of C.s.F. collected in 24 hours came to 213 and 291 ml. 
This fitted with Mr. Holter’s chart showing that the rate of 
flow through the valve depended on the head of pressure. At a 
pressure of 70 mm. through a medium valve the flow had 


almost stopped. There were wide fluctuations of pressure in 
progressive hydrocephalus, and a sudden drop from a high 
pressure would temporarily arrest formation of c.s.F. If the 
peripheral resistance to the outflow from the valve was raised, 
output fell notably. Where the original ventricular pressure 
was high and drainage had been established for a long time 
with continuing high pressure, the output of C.s.F. was little 
affected by raising the peripheral resistance even up to 200 mm. 
This might be one form of natural arrest, and insertion of a 
valve did not reduce the pressure. 


Mr. D. M. Forrest (London) pointed out that experiments 
in vitro using a static pressure head gave inconstant results 
because of the inertia of the valve cusps. Flow rose steeply with 
increase of pressure. With a mean pressure of 100 mm., flow 
through all valves was less than 25 ml. per day—i.e., useless. 
Much greater flows could be obtained by manual pumping. 


Mr. S. J. COHEN (London) described a syndrome due to 
bacterial colonisation of Spitz-Holter valves. The syndrome 
was characterised by persistent pyrexia, progressive anemia, 
splenomegaly, and repeatedly positive blood-cultures. The 
valve appeared to become infected by sepsis in the scalp wound 
or contamination of the operation site. With highly virulent 
(coagulase-positive Staphylococcus aureus) organisms inflam- 
mation occurred round the valve which might be followed by 
septicemia with embolic abscesses. Less virulent organisms 
(proteus, coagulase-negative Staph. aureus) might not cause 
inflammation but simply the syndrome mentioned. 


Mr. H. M. Nixon (Carshalton) pointed out the value of 
transferring the lower end of a Spitz-Holter valve tube from the 
jugular vein to the pleural cavity when the vein had become 
thrombosed. This seemed particularly useful as a means 
of gaining time to allow thrombosis or bacterizmia to 
subside. 


Mr. ErIc TURNER (Birmingham) had used a valve, devised 
by Mr. R. F. Farr, which opened under the slightest pressure 
but acted as a non-return valve. He had inserted 50 such valves 
in the past year for ventriculolaparostomy and ventriculo- 
thoracostomy. Mr. FARR demonstrated the valve which was 
constructed of silicone rubber, nylon, and stainless steel. 


Spina Bifida 


Dr. P. A. Doran and Mr. A. N. GUTHKELCH (Manchester) 
said that spina bifida was present in 0-76% of stillbirths and 
2:67% of live births and was substantially more frequent in 
first pregnancies. It showed no increase in concentration in the 
poorer areas of Birmingham, but was more frequent in the 
lowest than the higher classes in Scottish cities. Environment 
seemed to have an effect, even though this might be exerted on 
a genetic mechanism. Examples of this sort of effect seemed 
to be the rarity of anencephaly in France compared with 
Britain, while anterior cranial meningocele was very rare in 
Britain and common amongst the Slavonic races. Like other 
workers Dr. Doran and Mr. Guthkelch had found an excess 
of spina-bifida births in the half-year December-May. This 
was difficult to explain on purely genetic grounds. However, 
there was a tendency for familial concentrations of cases to 
occur. After birth of an infant with spina bifida the risk of 
spina bifida, anencephaly, or hydrocephalus in subsequent 
births was 12:4 times normal. There was also a 3-5 times 
greater incidence of spina bifida in relatives, (other than 
siblings) of spina-bifida infants. Environment apparently 
played a bigger part than heredity or chance mutation. 


Mr. J. W. SHARRARD (Sheffield) discussed the mechanism of 
paralytic deformity in spina bifida. Improvement in the treat- 
ment of hydrocephalus had resulted in a considerable increase 
in the number of children with meningoceles surviving with 
normal intelligence. Cases with lumbar or lumbosacral defects 
were associated with the greatest prevalence of both hydro- 
cephalus and paralysis; so a high proportion of cases benefiting 
from treatment of hydrocephalus would have paralysed limbs. 
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It was essential to preserve as much innervation of the lower 
limbs as possible. Loss of even one root, especially lower 
lumbar or sacral, might make all the difference to the child’s 
ability to walk or obtain some measure of urinary control. 
There was much more satisfactory preservation of muscle 
innervation with immediate emergency closure than with 
conservative treatment or delayed closure. Orthopedic treat- 
ment was also easier with a sound scar instead of a tender swelling 
liable to ulceration. 

In many cases of lumbar or lumbosacral meningocele or 
meningomyelocele there is a cauda-equina lesion sparing one 
or more roots—usually the upper ones. Alternatively there 
might be an upper-motor-neurone lesion of the sacral segments 
and a lower-motor-neurone lesion of the lumbar roots. There 
might be multiple deformities of hips, knees, and feet which 
might be mistaken for arthrogryposis multiplex. The common 
pattern of deformity was flexion, adduction, external rotation, 
and dislocation of the hip, with extension or hyperextension of 
the knee and a varus or calcaneovarus foot associated with 
strong activity in ileopsoas, sartorius, hip adductors, quadri- 
ceps, and tibialis anterior, and complete paralysis of all other 
lower-limb muscles. This indicated innervation from the 
upper 4 lumbar segments with paralysis of muscles innervated 
by roots below this level. The deformities, including hip 
dislocation, appeared therefore to be secondary to paralysis. 


It was found that dislocation never occurred where there was 
complete paralysis below T12 and only very rarely and in later 
years where innervation was present down to Ll or L2. Where 
innervation was present down to L3 or L4 there was a high 
prevalence of dislocation at birth, and in all such cases 
dislocation was present by the end of the first year. With 
innervation down to and including L5 there were no disloca- 
tions at birth but some dislocation after the second year. With 
innervation below this level there were virtually no dislocations. 
Dislocation was most usual when the flexors and adductors 
were fully innervated and abductors and extensors paralysed. 
Complete paralysis or complete innervation of both groups of 
muscles resulted in a stable hip. The mechanism of the 
deformities of the foot could also be analysed in terms of 
unapposed activity of unaffected muscles. This knowledge had 
shown that dislocation must be followed by transplantation of 
deforming muscles through the ilium to the posterior aspect of 
the greater trochanter. Similar considerations applied in the 
treatment of foot deformities by operative division to correct 
soft-tissue shortening followed by tendon transplantation. 

These children were lidble to all the complications that 
occurred in paraplegic patients, and conventional methods of 
treating dislocation of the hip or deformity of the foot must not 
be used, shortened ligaments and tendons being corrected by 
open surgery. 





New Inventions 





A DETACHABLE CURTAIN-RAIL 
IN an outbreak of staphylococcal diarrhoea at the Radcliffe 
Infirmary,' the cotton cubicle and window curtains in the 
wards were found to be a reservoir for epidemic strains of 
Staphylococcus aureus. To unhook all these curtains and replace 





1. Cook, J., Elliott, C., Elliot-Smith, A., Frisby, B. R., Gardner, A. M. N. 
Brit. med. F. 1957, i, 542. 





Fig. 1. 





Fig. 2. 


them took two girls four tedious and exhausting working-hours. 

The device described below saves time because it is unneces- 
sary to unhook the curtains. 

Typical cubicle equipment, comprising aluminium tube and 
curtain-rail with nylon gliders is seen in fig. 1. A detachable 
section of rail is attached to the tube by two tube-clips fitted 
with wing-nuts, and to the fixed part of the rail by a special 
connecting bridge. A gap of 3/, in. must be left between the 
end of the detachable section of rail and the wall so that this 
section can be taken off. Also, the section should be long 
enough to accommodate all the curtain gliders. 

The connection with the fixed rail is shown 
in detail in fig. 2. A metal bridge fits on to the 
top flange of the rails. It is screwed perma- 
nently to the detachable section and can be 
secured to the fixed rail by a small screw eye. 
Attached to the bridge is a spring wire clip 
which, lowered to the bottom flange of the rail, 
as in the figure, stops the gliders coming off 
when the rail is detached. This spring clip 
normally remains against the top flange of the 
rail. The screw nut on the bridge and the 
wing-nuts clamping the tube clips can be easily 
unscrewed when the rail has to be removed. 

To remove the detachable section of rail: 

(1) Arrange the curtain with all the gliders on 
the detachable section. 

(2) Lower the spring clip so that the gliders cannot come off this 
section. 

(3) Slacken the screw eye on the bridge, and the wing nuts on the 
tube clips. 

(4) Remove the rail, complete with curtains. 

The curtains with the rails are put on a metal trolley and 
taken to be cleansed. Terylene curtains are dipped in a solution 
of 1% ‘ Tego’ MHG ? in a bath and suspended by their rails 
on a domestic clothes-drying frame fixed to the ceiling. In 
about half an hour they have dripped dry; and the rails with 
the curtains can then be rapidly replaced round the beds. 

The invention can be adapted to fit other types of cubicle 
rails. 

These detachable curtain rails are made by ‘505’ Manufacturing 
Co. Ltd., St. Paul’s Square, Birmingham, 3. 


Department of Bacteriology and 
Public Health Laboratory, B. R. FRISBY 
Radcliffe Infirmary, Oxford M.D. Lpool 
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Reviews of Books 





Hormones in Human Plasma 
Nature and Transport. Editor: H. N. ANTONIADES, PH.D., 
department of gynecology, Harvard Medical School, Boston, 
Massachusetts. London: J. & A. Churchill. 1961. Pp. 667. 180s. 

THIS outstanding volume is a joint effort by thirty-three 
contributors of international repute, and the editor must be 
congratulated for the remarkable way he has knitted together 
the chapters. Books by a number of authors are sometimes 
criticised for useless repetition and loss of continuity: this book 
proves that good editing can produce an almost perfect volume, 
even with a relatively large number of contributors. The book 
deals quite fully with all the known hormones in human plasma, 
and it stimulates the reader not only with information but also 
with new ideas. 

Its five parts are concerned with: methods of blood collection 
and plasma fractionation; hormones of pancreatic origin; 
hormones of pituitary origin; steroid hormones; and hormones 
produced by the thyroid gland, the adrenal medulla, and the 
placenta. There is much useful information about methods of 
estimating each hormone in the plasma and about changes in 
diseases associated with hormonal disturbances. The book is 
not too hard to read and should be extremely useful to many 
people, including clinicians. 

Diabetes in an English Community 
A Study of its Incidence and Natural History. JOAN B. WALKER, 
M.D., diabetic department, Leicester Royal Infirmary; Davip 
KERRIDGE, B.SC., lecturer in statistics, University of Sheffield. 
Leicester: University Press. Pp. 46. 7s. 6d. 

TuHIs booklet is a full record of the survey for diabetes 
started in 1956 in Ibstock, a rural community of about 5500 
inhabitants. A preliminary account appeared in 1959 without 
the help of Mr. Kerridge, and promised a later more detailed 
description, which now takes this form. 81% of the population 
over five years of age were included in the survey, and to the 
0-8% of already known diabetics were added 0:6% of latent 
diabetics found initially by postprandial urine testing. The 
population chosen was a relatively stable one; so the significance 
of the small numbers could be considerably increased by 
repeating the survey at regular intervals, and more would then 
be learnt about the fate of those with intermediate types of 
glucose-tolerance test. It is from the experience of such small 
surveys that lessons can be learnt to apply on a bigger scale. 
Orthopedia 

NICHOLAS ANDRY. Facsimile Reproduction of the First Edition 
in English, 1743. Philadelphia: J. B. Lippincott. London: 
Pitman Medical Publishing Co. 1961. Pp. vol. 1, 230; vol. 1, 
310. 80s. 

Most orthopedic surgeons, it is to be hoped, have at some 
time seen a copy of the book from which their craft derives its 
name. Comparatively few will have actually handled one, and 
(because an early edition in good condition today commands a 
price of about £50) scarcely any will have had an opportunity of 
reading the original text in full. Through the enterprise of an 
American firm of publishers, however, a beautifully produced 
facsimile of Andry’s book is now available to all. 

It was in 1741, only a year before he died, that the professor 
of medicine and senior dean of the faculty of physick in Paris 
wrote his treatise on the Art of Correcting and Preventing 
Deformities in Children. An English edition appeared in 1743 
and it is this, as represented by an unusually perfect copy found 
in the library of the Yale School of Medicine, which has now 
been reproduced. 

The interest of Andry’s successors may centre on his elegant 
illustrations, which show how a growing tree (or child) can be 
moulded by the use of splints, an analogy which would have 
been very readily appreciated at a time when the great land- 
scape gardens of France were being laid out. But the Orthopedia 
is such a remarkable textbook of surgery that no-one need be a 
surgeon to enjoy it. How many of those who may now read it 
will previously have known that Anne Boleyn (vol. 1, p. 58) 
“had six Fingers on her right Hand, one of her upper Teeth ill 


placed, and a Tumour in her Throat, which she took care to 
conceal with her Handkerchief”’. Or could have said why a 
ring (vol. 1, p. 56) is traditionally worn upon the fourth digit ? 
How many will now smile at the plight of the child with the 
Nose like the Foot of a Pot, or the misfortunes of the Marshal 
of Turenne, who had “‘ his Eyebrows large and joined together, 
which gave him an unlucky Look ” (that was, in the event, so 
amply justified) ? 

Only a surgeon, though, will appreciate that much of what 
Andry wrote has more than historical significance. And 
on some orthopedic problems his views (as instanced by a 
recent reference ! to them) are as authoritative as when first 
pronounced, three centuries ago. 


Treatment of Urinary Lithiasis 
Editor: ARTHUR J. BUTT, B.SC., M.D., F.A.C.S., Baptist Hospital, 
Pensacola, Florida. Springfield, Ill.: Charles C. Thomas. 
Oxford: Blackwell Scientific Publications. 1960. Pp. 577. 168s. 
It is appropriate that a comprehensive book on urinary 
stone should devote almost a hundred of its opening pages to 
history, for stone has provided more romance than most other 
facets of medicine—almost a glittering monument. Dr. W.F. 
Braasch lays claim in the introduction to lineage for this work 
with those classics from the pens of Swift Joly and Winsbury 
White—a fair claim in view of the comprehensiveness achieved 
by the 32 contributors. And, taken in conjunction with the 
monograph published by Dr. Butt four years ago on the 
etiological factors, it is in a fair way to improving on them. 
This work in the main carries the clinical story—care of the 
patient, operative and manipulative techniques, postoperative 
care—but with it is an important chapter on the chelating 
agents in treatment. There is also a brief epilogue on the 
important subject of quantitative analysis of stones in relation 
to therapy which might with advantage have been expanded to 
give a wider picture of the composition and structure of stones 
—and then have been made a prologue. There is an interesting 
glance at the future in a chapter on the possibility of ultrasonic 
treatment. The book is rounded off with a full bibliography 
and a useful author index. 


Symposium on Anticoagulant Therapy (London: Harvey 
and Blythe. 1961. Pp. 284. 21s.).—This report, edited by 
Sir George Pickering, sets out the proceedings of a symposium 
held at the Royal Society of Medicine on Nov. 18 and 
19, 1960. Fifty-four doctors took part, including seven from 
overseas, and the proceedings were divided into eight sessions, 
one being a “‘ panel discussion ” in which Sir George Pickering, 
Prof. R. B. Hunter, Dr. C. H. Millikan, Prof. P. A. Owren, and 
Dr. P. H. Wood answered questions put by the audience. A 
very wide area was covered, but attention was concentrated on 
three questions: (1) In what varieties of disease does effective 
oral anticoagulant therapy improve expectation of life and 
lessen the incidence of complications ? (2) What is the best 
method of controlling therapy, and at what level of dosage 
should the therapy be used to give the maximum benefit 
consistent with safety ? (3) If oral anticoagulant therapy works, 
by virtue of what specific biochemical change is this effected ? 
The papers on these points fall into the usual three groups: 
those dealing with work already published, those extending 
materiel previously described at similar meetings, and a few 
quite new contributions. Such a collection is of most value to 
those working on the particular subject, who can appreciate 
the value of the discussions. Anyone wishing to learn the 
first steps in anticoagulant therapy may well be confused by the 
differing views expressed. The general impressions from this 
symposium are that anticoagulant therapy for coronary 
thrombosis and peripheral thrombosis is established but 
other uses are debatable, that long-term therapy is gaining 
popularity, and that the method to be used for laboratory 
control will be either the established Quick’s test or Owren’s 
thrombotest. The book is well produced and, in spite of many 
figures and two plates, reasonably priced. 


1. Floyd, W. F., Roberts, D. F. Anatomical, Physiological, and Anthropo- 
metric Principles in the Design of Office Chairs and Tables. British 
Standards Institution, 1958. 





ET 


ra 
it ? 
he 
1al 
er, 


at 


ive 


ive 


ge 
fit 
ks, 
d? 
IS: 
ng 
ew 


ate 
he 
he 
his 
iry 
ut 
ng 
ry 
n’s 
ny 


po- 
ish 





AUGUST 5, 1961 


LEADING ARTICLES 


THE LANCET 299 





THE LANCET 


LONDON 5 AUGUST 1961 





Hypoproteinzemia 

THE idea of ‘‘ whole-body metabolism ”—of the total 
economy of an organism maintaining a complex homceo- 
stasis between many elements within its own boundaries 
—receives perhaps less than due attention. This old 
idea, which has been given new life by the work of 
SCHOENHEIMER ! and his associates and successors with 
isotopic tracers, is fundamental to the understanding of 
much disease. But owing to the difficulties of measure- 
ment, its application to clinical work has fallen far 
behind modern technical possibilities. This is especially 
true of protein metabolism. The easiest protein para- 
meters to measure in man are the plasma-proteins, and 
their wide variations in numerous diseases have long 
been recognised. Despite the possible relation between 
variations in serum-protein concentrations and the total 
body content of protein established by WHIPPLE and 
ELMAN, hypoproteinemia is widely regarded as almost a 
disease in itself, divorced from the much larger disturb- 
ance in total body-protein content which may exist in the 
background. 

The term “ hypoproteinemia ” has probably caused 
as much confusion as “shock”. A confession of 
ignorance is implicit in the associated adjectives “‘ idio- 
pathic” or “essential”, or of uncertainty in such 
synonyms as “nephrosis without nephrosis ”, oedema 
disease, nephrosis without albuminuria, or hyper- 
catabolic hypoproteinemia, and now of “ protein-losing 
enteropathy ” or “‘ exudative enteropathy”. So-called 
hypoproteinemia affects mainly the albumin fraction, 
and there may be a relative if not absolute increase in the 
other fractions. Hypoproteinemia may be due to 
impaired synthesis of protein (especially albumin) in 
malnutrition or liver disease, or it may be due to 
abnormal loss of protein in starvation, after injury, and 
from discharges from granulating surfaces in healing 
burns and other injuries, in infections, and in tumours 
on free surfaces of the body. 

The plasma-proteins are apparently the most mobile 
fraction of the total body-protein mass; and, because of 
their individual properties and their circulation in the 
blood-vessels and interstitial fluid, they are most liable 
to be lost from the body in large quantities unchanged. 
They may be lost in exudates from the free surfaces in 
the bowel, in the renal tract, in the respiratory system, 
and from wounds of all kinds. One peculiarity of the 
bowel is that, when endogenous protein is lost from the 
inflamed lining mucosa or from ulcers or the surface of a 
tumour, the protein may be digested and its components 
may be absorbed and be of some further value in the 
‘1, Schoenheimer, R. The Dynamic State of Bodily Constituents. Cam- 

bridge, Mass., 1946. 


economy of the body. Protein loss into the gastro- 
intestinal tract has been demonstrated after the intra- 
venous injection of 1*'J-labelled albumin in hyper- 
trophic gastritis? in Crohn’s disease and other 
granulomatous states of the jejunum and ileum,‘ and in 
ulcerative colitis.° Attempts to follow such losses of 
plasma-protein by the injection of serum-albumin 
labelled with "I were only partly successful, owing to 
the digestion of the albumin in the intestine with 
absorption of at least some of the protein components 
and the resulting 'iodide. The subsequent absorption 
of the !iodide, and its excretion in the urine, gave the 
impression of a normal metabolic pathway, and there 
was no increase, or else a spuriously small increase, in the 
fecal excretion of }4I. The substitution of 1*'I-p.v.p. 
(polyvidone), which is excreted unchanged in the feces 
and urine and in some of its physical properties 
resembles albumin,® overcame this disadvantage to some 
extent. The molecular weight of the P.v.P. used was not 
sufficiently homogeneous for it to resemble exactly the 
albumin for which it was substituted; and, while 
labelled P.v.P. of small weight (less than 40,000-70,000 
arbitrary molecular weight) might be expected to 
behave more or less as albumin did, material of larger 
molecular weight to which some of the 1*!I would be 
attached remains longer in circulation, and some of it 
might be deposited in the reticuloendothelial cells in 
various parts of the body. Nevertheless }*!J-p.v.p. has 
been used alone or in combination with '*'J-albumin 
to study the loss of albumin into the gastrointestinal 
contents and the rate of turnover in the whole body.’~® 

Immunoelectrophoretic and immunochemical analyses 
in some cases have shown that albumin is not the only 
fraction of the plasma-protein to be lost into the lumen of 
the intestine or into the peritoneal cavity; y-globulin has 
been found in these fluids in association with depression 
of the serum-y-globulin concentration. The rapid 
increase in specific activity of the free peritoneal fluid 
associated with measurable losses of labelled protein 
into the intestinal lumen in some cases of protein-losing 
lesions of the bowel suggests that a purely local factor 
related to the primary pathological change in the 
intestine is the cause of both types of loss; such a 
process would account for the losses in gastritis, Crohn’s 
disease, and colitis. The increased lymph-flow with 
distension of lymph-vessels observed in these cases is 
more likely to be associated with an inflammatory lesion 
than with obstruction to flow in the main lymph-trunks. 

Severe depression of the plasma-protein concentra- 
tion due to the loss of protein into the gastrointestinal 
tract has also been demonstrated with ™!I-p.v.p. in 
patients with congestive cardiac failure due to con- 
strictive pericarditis ; in these patients the loss of 
: 2. Citrin, .. Sterling, K., Halsted, J. A. New ‘Engl. 5. Med. 1957, 257, 
3. A M., Jarnum, S. Lancet, 1959, i, 327. 


4. Holman, H., Nickel, W. F., Sleisenger, M. H. Amer. 7. Med. 1959, 27, 
963. 

5. Steinfeld, J. L., Davidson, J. D., Gordon, R. S., Jr. ¥. clin. Invest. 1957, 
36, 931. 

6. Gordon, R. S., Jr. F. Polym. Sci. 1958, 31, 191. 

7. Schwarz, M., Jarnum, S. Lancet, 1961, i, 417. 

8. Jarnum, S., Petersen, V. P. ibid. 

9. London, D. R., Bamforth, J., Creamer, B. ibid. July 1, 1961, p. 18. 

10. Davidson, J. D., Waldmann, T. A., Goodman, D. S., Gordon, R. S. 


ibid. 1961, i, 899. 
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protein ceased after surgical treatment of the peri- 
carditis, suggesting that there was no primary disease of 
the gastrointestinal tract. DAVIDSON et al.,!° using 
131]-albumin, showed that, while the total body-albumin 
content was decreased, this was due to the loss into the 
bowel since the absolute rate of albumin production was 
increased. They thus excluded impaired liver function 
or malnutrition as causes of the lowered plasma- 
protein concentration. This is of interest because so far 
protein loss into the bowel has not been demonstrated 
in cirrhosis, and it seems unlikely that in the patients of 
DAVIDSON et al. elevation of venous pressure in the portal 
circulation secondary to the constrictive pericarditis 
caused the protein loss. On the other hand venous 
obstruction affecting the whole body was a factor com- 
mon to all the patients studied by these workers. 
GorDON et al.!! have shown that protein loss into the 
intestine may be associated with lymphatic disorders, 
especially of the intestine. Davison et al. recalled that 
in 1936 BLALOCK et al.!* showed in dogs that by totally 
occluding the superior vena cava, and so obstructing the 
outflow of lymph from the right and left thoracic ducts, 
dilatation and stasis could be produced in the lymphatics 
of the gastrointestinal system. It seems clear that even 
in patients with chronic cardiac disease a wider range of 
possible causes of lowered plasma-protein concentration 
must now be considered; though liver function may not 
be impaired, protein may be lost into the bowel. 


WALDMANN 7° has now shown that these studies can be 
taken a stage further by means of *!Cr-labelled albumin. 
This new technique depends on the poor absorption of 
chromium chloride from the gastrointestinal tract—a 
feature which has already been used to determine the 
site and amount of blood-loss into the stomach and 
intestines. By using “chromium chloride it is possible 
to avoid the disadvantages of 1*4I, whose value as a 
tracer is diminished by the rapid reabsorption from the 
alimentary tract of 11I liberated by the digestion of 
labelled protein which has escaped into the intestine. 
With WALDMANN’s technique it should now be possible 
to obtain further and more precise information about 
the site of loss of protein, and especially albumin, into 
the alimentary tract. 

DAHL-IVERSEN 4 has drawn attention to the work of 
WESTERGAARD,” who applied paper electrophoresis to 
the study of loss of protein in the urine and gastric juice 
after operations. Even in the absence of renal complica- 
tions, albumin and globulin—mainly 8 and y globulins— 
are lost in the urine, and sometimes these losses may be 
associated with depression of the concentrations of 8 and 
y globulins in the serum. When the gastric aspirates 
were examined after intra-abdominal operations it was 
found that when the postoperative course was uneventful 
the protein content of the fluid was small, but that when 
complications occurred more albumin was lost in the 
gastric fluid than in the urine. Immunoelectrophoretic 
11. Goren R. S., . Bartter, F. roe Waldmann, 7 “a Ann. intern. Med. 1959, 
12. Blalock, A. Cunningham, R. S., Robinson, C. S. Ann. Surg. 1936, 
13. Waldmann, T.A. Lancet, July 15, 1961, p. 121. 


14. Dahl- Iversen, E. 7. Oslo City Hosp. 196i, 11, 92. 
15. Westergaard, E. Scand. F. clin. Lab. Invest. 1957, 9, 305. 





analysis confirmed that the protein was either albumin 
or its degradation products. This loss of protein in 
gastric fluid should be recognised, although it seems 
unlikely from the data cited by DAHL-IVERSEN that 
such loss will equal the much larger losses of intestinal 
secretions from fistulas or in diarrhea. 


All these observations have a common importance in 
showing that we must look beyond the simple changes 
in concentrations of the fractions of the plasma-proteins 
to the increasingly numerous known possible causes of 
disturbance in normal protein balance in the body as a 
whole. Reduction in the plasma concentration of albumin, 
which, despite an increased rate of synthesis, is due to 
continuing large daily losses of protein (especially 
albumin) into the alimentary tract, is now established 
alongside liver disease, starvation, and other long- 
recognised causes of so-called hypoproteinemia. The 
treatment of these diverse types of depression of plasma- 
albumin concentration must be as specific as their 
causes: in the treatment of depression of the plasma- 
albumin concentration the transfusion of human plasma 
or albumin is only rarely sound. 


Recovery from Virus Infections 


Our knowledge of the mechanism of recovery from 
virus diseases is, as HORSFALL! points out, sadly 
defective. This mechanism is not only of theoretical 
interest; for if more were known about it we might be 
better placed to cure virus infections. Antibodies 
are commonly assumed to be decisive in terminating 
infection; but recovery from virus infection (as opposed 
to disease) is known to occur in both bacteria and plants 
which do not produce antibodies. Moreover populations 
of cells in culture can survive viral infection. Similarly 
patients with agammaglobulinemia recover normally 
from virus infections ? despite the absence of demon- 
strable antibodies; nor do they suffer from recurrence 
of virus infections as they do with bacterial infections.° 
(On the other hand, in these patients hepatitis seems to 
be especially likely to be lethal*; and some seem 
peculiarly sensitive to vaccinia.*) Isaacs and HITCH- 
cocK * have shown that in mice with influenza-virus 
pneumonia the titre of virus in the lung declines before 
the appearance of detectable antibodies. 


Observations on the recovery from virus infections 
cells in culture suggest mechanisms that may operate in 
the intact host. Over thirty years ago ANDREWES° 
showed that, while antibody protected cells against 
infection when added before virus, it had no effect on 
virus once this was inside the cell. BLACK and MELNICK ° 
have shown for herpes virus simiz (virus B), which 
can spread direct from cell to cell, that antibody does 
not protect a monolayer population of cells when 
added after a dose of virus sufficient to infect only a 
small proportion of the cells. By contrast, antibody 


;  Horsfall, oe Canad. ‘med. Ass. F. 1961, 84, 1221. 

y Janeway, rt A., Gitlin, D. ——_. Pediat. 1957, 9, 65. 

. Good, , Bridges, R. A., Condie, R. M. Bact. Rev. 1960, 24, 115. 
" Isaacs, + tuchowae G. Lancet, 1960, ii, 69. 

. Andrewes, C.H. Brit. ¥. exp. Path. 1929, 10, 273. 

. Black, F. L., Melnick, J. L. %. Immunol. 1955, 74, 236. 
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added after a small dose of poliovirus will protect the 
population of cells. Cell-to-cell spread of virus has been 
supposed to account for the relative ineffectiveness of 
circulating antibodies in countering the progress of 
poliovirus in the central nervous system ’; but Liu et 
al. have described the successful treatment with anti- 
serum of monkeys with poliomyelitis induced by 
intraspinal inoculation. Thus the limitations and power 
of serum antibodies are apparent. 


Recovery of cell cultures can be due to the presence 
of two cell types—one susceptible and the other 
insusceptible. When the susceptible cells have all been 
infected, recovery ensues by overgrowth of the insus- 
ceptible cells. This mechanism has been illustrated in 
capuchin-monkey kidney-cells infected with polio- 
virus.® So far no example among animal virus infections 
analogous to temperate phage '° has been described; 
the ability of cells infected with Rous-sarcoma virus to 
multiply has been demonstrated,!! but such chronically 
infected tumour cells cannot be considered to have 
recovered. Overtly normal cell populations which are 
chronically infected with virus have been described: 
the explanation is the presence of antibody !* or of both 
insusceptible and susceptible cells.* It has been found, 
too, that interferon can maintain the viability of cells in 
the presence of virus 1°; and fluctuations in the produc- 
tion of influenza virus by calf-kidney cells maintained 
for long periods have been correlated with the presence 
of interferon." 


Some chronically infected cell populations which 
depend on antibody for a stable relationship with virus 
can be cured by antiserum in high titre. Possibly excess 
interferon would also cure a virus-infected culture. 
Interferon is known to prevent or limit the pathological 
effects of virus infection in animals,’® and Isaacs and 
HITCHCOCK * have shown that interferon appears in 
the lungs of mice with influenzal pneumonia in high 
titre as the virus titre falls. Interferon also appears to be 
produced by cells infected by members of the myxo, 
pox, entero, and arbor groups of viruses. It is a reason- 
able hypothesis, therefore, that the production of this 
substance in response to virus infection is a major factor 
in recovery; but is clearly not the only factor. Lworr,!* 
for example, has investigated the role of pH and tem- 
perature, noting that low pH and high temperature, 
which are part of the non-specific resistance of the host, 
are inimical to many viruses. LwoFF points out that 
avirulent polioviruses, for example, are more sensitive 
than virulent ones to these factors. ENDERS !” has found 
that attenuated measles virus stimulates cells to produce 
more interferon than virulent ones, and suggests that 
this may hold generally—perhaps explaining their 
7. Bodian, D. Harvey Lect. 1958, ser. 52, p. 23. - ; : 
8. Liu, O. C., Carter, J. E., Senders, B. E., Smith, E. C., Hampil, B. 

Brit. F. exp. Path. 1959, 40, 133. 
9. Kaplan, A. S., Melnick, J. L Proc. Soc. exp. Biol., N.Y. 1955, 90, 562. 
10. Lwoff, A. Bact. Rev. 1953, 17, 2 0. 
ll. Rubin, H. in Virus Growth and Variation (edited by A. Isaacs and 
B. W. Lacy); p. 171. London, 9. 
12. Crowell, RL. Syverton, F. t. Je Med. 1961, 113, 419. 
13. Henle, W., Henle, G., Deinhardt, F. tet V. V. ibid. 1959, 110, 525. 
14. Tyrrell, D. A.J. Nature, Lond. 1959, 1 84, 452. 
15. Andrews, R. D. Brit. med. F. 1961, i, 1728. 
16. Lwoff, A. oo: Rev. 1959, 23, 109. 


7. Enders, J. F. Cited by S. Baron and A. Isaacs. New Scientist, 1961, 


attenuation. Endocrine factors, too, are of great import- 
ance—although there is some evidence that cortisone 
enhances viral infections by suppressing the formation 
of interferon.!® 





Annotations 





WHERE ARE THEY TO GO? 


THE Mental Health Act recognised that many of those 
charged with criminal offences are in fact suffering from 
some form of mental disorder—commonly psychopathic 
personality. In this, the Act was running parallel 
to modern trends of penal reform, exemplified in the 
work of the Herstedvester Institution, Denmark. Scott 
has suggested !® that it is possible to provide for the 
more serious psychopath in two ways—either by making 
prisons more like hospitals, or by making some hospitals 
more like prisons. Apart from the Special Hospitals 
(Broadmoor, Rampton, and Moss Side), there are very 
few medical units in this country with facilities for 
handling people of antisocial disposition. Moreover, the 
developments which have transformed so much of the 
mental health services have added little to these facilities, 
progress in psychiatric hospitals being marked rather by a 
discarding of the prison-like trappings of the past, and 
particularly by the opening of doors. 

We trust this progress will not be jeopardised by diffi- 
culties which have arisen in connection with sections 
60 and 65 of the Mental Health Act, under which 
courts may order convicted persons to be admitted to a 
hospital instead of sending them to a penal institution. 
Because of the lack of specialised units, this admission will 
generally have to be to the psychiatric hospital nearest the 
prisoner’s home, and it is not surprising that hospitals are 
often reluctant to accept these cases. They may well feel 
that their organisation is not geared to this kind of person, 
and that to impose the minimum degree of security 
required by the court would result in unnecessary and 
undesirable restriction of other patients. 

The Working Party on Special Hospitals *° expressed the 
fear that, for want of adequate security arrangements in 
enough psychiatric hospitals, courts might hesitate to make 
orders sending patients to them, and that people whose 
real need was psychiatric treatment would thus be caught 
up in the penal system. This may in fact be happening, 
but there is also the other side of the coin. In a number of 
instances, hospitals have been subject to pressure over 
accepting court cases which they have not thought suit- 
able for their care; and, irrespective of possible long-term 
arrangements, there are a number of problems here which 
call for immediate attention. In the first place, it seems 
desirable that psychiatric reports on prisoners should not 
consist merely in a general opinion on suitability for 
hospital treatment but should also contain specific pro- 
posals as to where this may be carried out. Secondly, 
squabbles over responsibility might be avoided if reports 
were made only by those consultant psychiatrists who 
could undertake treatment, in the event of the prisoner 
being found suitable for it. To introduce these arrange- 
ments would, in itself, display the urgent need for better 
arrangements for cases presenting antisocial problems. 


18. Kilbourne, E D., Smart, K. M., Pokonuy, B. / A. ‘Nature, ‘Lond. 1961 


90, 650. 
19. Mental Health at Home and Abroad. National Association for Mental 
Health, London, 1960. 
20. —_ Hospitals. Report of Working Party. H.M. Stationery Office, 
. See Lancet 1961, i, 868. 
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Without some such changes, there are likely to be 
further difficulties of the kind lately described in the news- 
papers. In one of these, an appeal was made to the Press 
for help in finding a hospital which would accept the 
prisoner, while in another the court refused to accept a 
psychiatric report because it did not recommend admission 
to the local psychiatric hospital. This publicity in itself 
is unfortunate, since it tends to emphasise violence and 
crime as features of mental disorder, and may make 
the public reluctant to accept treatment in psychiatric 
hospitals. It also obscures the differences between 
mental illness, subnormality, and psychopathic person- 
ality, which are sometimes far from being understood by 
the courts themselves—in one recent case, the prisoner 
was described by the chairman as “‘ mentally defective ” 
when in fact there was no question of subnormal intelli- 
gence. 

In the long run it will be essential to provide facilities 
along the lines proposed by the working party—i.e., 
“secure” units within certain psychiatric hospitals in 
each region, and regional centres for psychopaths, where 
assessment, treatment, and research can be carried on. If 
facilities under the Home Office are also developed, and if 
the greatest possible flexibility of disposal is maintained 
between different types of unit, demands on the three 
Special Hospitals may be kept to a minimum. Pre- 
sumably, reports on the suitability of prisoners for treat- 
ment would come from the same psychiatrists as would 
undertake this treatment in their units, so that there would 
be little opportunity for outside pressure over admissions. 
The statement of the Parliamentary Secretary to the 
Ministry of Health in the House of Commons debate of 
July 11 gave some hope that there would be an early start 
to these developments. Nevertheless, there still seems to 
be need for changes in the application of sections 60 and 65. 


MEDICAL ELECTRONICS 

Tue Fourth International Conference on Medical 
Electronics, held in New York from July 16 to 21, was 
combined with the Annual Conference on Electrical 
Techniques in Medicine and Biology. Accordingly more 
clinicians and medical research-workers were present than 
at the third conference held in London last year.* 

Feetal electrocardiography was discussed in several 
papers, and this technique may now be regarded as of 
proved value. Almost inevitably, in view of other develop- 
ments, the stereophonic stethoscope has appeared. Many 
papers were devoted to the use of computors and data- 
processing machines. In certain circumstances these 
are clearly useful for detecting the response to a stimulus 
in the presence of considerable random activity—e.g., in 
electroencephalographic records where normal rhythms 
obscure specific responses. But the value of these machines 
in diagnosis is more debatable: reducing symptoms and 
signs to holes in cards and using a computor to arrange 
alternative diagnoses in order of likelihood does not seem 
a promising approach. Indeed, the diagnostic problem 
would be reduced to deciding which symptoms and signs 
earned a punch-hole. 

Telemetry—the recording of data at a distance—was 
dealt with in many papers ranging from the “ radio pill ”’, 
developed by the National Institute for Medical Research 
and others to record the pressure, temperature, and reac- 
tion of the intestine, to the physical conditions of animals 
and man in space capsules. One notable advance is the 

3. See Lancet, 1960, ii, 555. 








introduction of ‘‘ hypersonics’’—ultrasonic waves of 
2000 megacycles per second, which can differentiate 
almost as finely as visible light and thus open the way to 
a new form of microscopy. Infra-red rays have also been 
used to extend the range of microscopy, and in addition 
to penetrate corneal opacities. Microwaves, on the other 
hand, were considered almost solely as regards the risks 
involved in exposure. 

Despite the increasing number of clinicians at these 
conferences, there is still unnecessary delay in introducing 
electronic techniques into practice. This delay could be 
curtailed if specialists in electronics were more commonly 
invited to address meetings of clinical specialists. The 
way has been shown by the Ophthalmological Society, 
which lately invited a radiologist to describe the use of 
ultrasonic rays in diagnosis. 


ACUTE POISONING 


Every week, in hospitals up and down the country, 
physicians and pathologists, in their separate and joint 
capacities, are concerned with cases of acute poisoning. 
The report for 1960 of the Central Health Services 
Council ¢ summarises the findings of a subcommittee on 
hospital treatment of such cases. This shows that in 
England and Wales more than 20,000 hospital admissions 
and about 5000 deaths a year are due to acute poisoning. 
The number of deaths compares roughly with that due to 
motor-vehicle accidents. 

The commonest cause of fatal poisoning is carbon 
monoxide from coal-gas. High blood-levels of carbon 
monoxide may be readily estimated by reversion spec- 
troscopy; and lower levels can be accurately determined 
by the method of Whitehead and Worthington.’ But the 
blood-level may be mainly an index of rapidity of absorp- 
tion; and coma and even death may take place where the 
level is relatively low. About treatment there is still no 
unanimity: last year Smith and Sharp * reported good 
results from administration of oxygen under pressure. The 
barbiturates present problems of their own. Over half 
the hospital admissions and over half the hospital deaths 
from acute poisoning are due to barbituric acid or its 
derivatives. Clinically their effects are more obscure than 
those of carbon monoxide or aspirin; and laboratory 
estimation needs an_ ultraviolet spectrophotometer 
operated by an experienced biochemist. An attempt has 
been made to cover the country so that no hospital shall 
be more than an hour away from such an instrument. 

The report, reviewing the practice at various hospitals, 
calls for “‘ recognition demonstration cabinets ” to help 
identify toxic agents, together with “therapeutic ” 
cabinets containing antidotes and instruments. Informa- 
tion on the action of poisons and diagnosis and treatment 
should be available in casualty departments. Rather less 
precisely stated are recommendations for designating one 
general hospital in an area as the preferred receiving- 
centre for serious cases. This process of designation has 
already been growing by a sort of natural selection: cases 
of acute poisoning seem to have a positive chemotaxis to 
those hospitals where a physician is interested in the 
subject and where biochemical facilities are adequate. 
Certain hospitals in country towns have already accumu- 
lated much experience of poisoning associated with 
agricultural chemicals. The report envisages district and 


4. oe Health Services Council: Sa i for the year ended Dec. 31, 1960. 
H.M. Stationery Office. Pp. 3 
3 Whitehead, T. P., yg ese "5. Clin. chim. Acta, 1961, 6, 356. 
. Smith, G., Sharp, G . R. Lancet, 1960, ii, 905; Lawson, D.D., "Mc Allister, 
RA., Smith, G. ibid. 1961, i, 800. 
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regional centres to act as sources of information where 
inquirers can identify ingredients and properties of sub- 
stances that have been ingested. 


CROSS-CULTURAL CONFLICT 


** To see ourselves as others see us ” need no longer be 
a gift, for like some other intuitive phenomena it has 
moved into the realm of systematic study. This is a 
welcome move because, for one thing, the smallest sources 
of friction or misunderstanding in international com- 
munication could be dangerous in a tense world. Mr. 
Khrushchev, for example, in shaking clasped hands above 
his head during his American visit, meant thereby to 
express friendship between brotherly peoples; and 
cordiality suffered when the United States Press inter- 
preted the gesture as that of a victorious prize-fighter. The 
Group for the Advancement of Psychiatry lately held a 
useful symposium’ on psychiatric insights into cross- 
cultural communication, bringing together several points 
of view. 


Dr. Bryant Wedge, of Yale, believed that as the task 
of psychiatry was to communicate with people of different 
classes and nationalities, especially with those whose 
social contact was disordered, the basic discipline of the 
psychiatric interview could be a model for transnational 
contact. Difficulties arose in the meanings of words, 
styles of communication, and the various hidden assump- 
tions that underlay each culture. Feeling tones differed 
too (for example, in permissible public embraces between 
men); and there was also the difference in values, as in the 
worship of privacy in England compared with Russia 
where it was thought rather antisocial. 


Attempting to get to know Russian students, Dr. Wedge 
had noticed that, while singly they seemed very uneasy and 
aloof, in groups of 6 or 8 they soon became warm and 
spontaneous and physically incorporated him in the 
group, by leaning and touching him, irrespective of sex— 
an unusual experience for him. A tactless remark would 
lead to actual physical withdrawal. As a lone traveller 
he had been suspect, and as a psychiatrist he would be 
expected only to be concerned with gross disorder; so to 
ease relationships he described himself as ‘‘ an American 
delegation concerned with university education”. Next 
he cemented the relationships by careful inquiry into 
examinations and study load, and he found it important, 
in discussion, to listen attentively and, temporarily any- 
way, to accept the student’s terms. Dr. Wedge was sure 
that we already had the knowledge to help with trans- 
national communication—the difficulty being, oddly, to 
communicate it to the communicators. 


Whereas it was characteristic of the American past that 
immigrant people had had to adapt there to established 
mores, the problem now, Dr. Ruth Useem, of Michigan, 
pointed out, was of Americans moving into alien societies 
where they counted locally as foreigners. In a study in 
India, when a sample of 190 “ heads” of the 2000 
American households there were interviewed “ in depth ”’, 
it was noted that different sets of relationships with 
Indians developed according to circumstances. Americans 
in business and diplomatic circles might fully accept these 
ready-made relationships, they might feel progressively 
constrained by them and find it hard to break out (a 
period of home leave could then be useful), or they might 
7. Al Application | “of. Psychiatric Insights ‘to Cross- Cultural Communication. 


Symposium No. 7. Group for the Advancement of Psychiatry, 104, 
East 25th Street, New York 10. 1961. Pp. 41. 75 cents. 


eschew readymade groups as much as possible, and build 
their own local contacts—particularly the case with 
“* first Americans ” to anew community. Dr. Useem had 
discovered that those most acceptable to Indians had the 
highest status within their own organisation (or with the 
Central Government), were older rather than younger, 
or were single professional women rather than single or 
married men (in contrast to findings in Japan). Skin 
colour could have more than one effect, for an American 
Negro might be suspect as a propaganda gimmick, and a 
fair skin is a mark of distinction in India. Children were 
a handicap in that they left less time to pursue relation- 
ships with Indians. Rugged health, local language, and 
above all personality were important: the outside expert 
constituted a potential threat to all “ in-groups ” and it 
required much skill and tact to break through their 
group defences. Very few Americans, she observed, were 
able to relax with Indians, and the easiest situation seemed 
to be between an American wife and an Indian woman— 
neither feeling the other to be a threat to their occupational 
role. 

Continuing the sociological view, Dr. William Caudill, 
of Harvard, recalled that his initial enthusiasm from 
contacts in Japan gave way to disappointment as he 
realised how little he was in fact able to “‘ get across ”’ and 
how inadequate his year’s preparation had been. There 
followed a period of “‘ growing up in the culture ”’, being 
treated by Japanese with the sort of indulgence given to 
children. To react with anger would only create “‘ walls of 
everlasting ice ”. Only later was it possible to get on with 
his job—learning about Japanese psychiatric hospitals. 
He noted that the Japanese patient took, and was 
encouraged in, a relationship of passive dependence upon 
his physician. Their degree of social interchange after 
recovery was far beyond what was usual elsewhere. Things 
were freer between staff, and it was not unusual to see 
groups of hospital staff, from senior physicians to kitchen 
and maintenance workers, going off for a weekend outing. 
He had observed that where a Western man would 
emphasise his independence, a Japanese would express 
dependence, or rather mutual dependence—a concept 
which clouded all efforts to communicate. This may be 
related, he thought, to the closeness of the prolonged 
mother-child relationship. 


CORDOTOMY FOR INTRACTABLE PAIN 


WITH intractable pain due to cancer, drastic measures 
are often justified. Frankel and Prokop ® have reviewed 
75 cases in which cordotomy was undertaken for the 
relief of pain. The average length of follow-up was a 
year. In 80% of the patients cancer was the cause; and of 
this group 67% were relieved. Results were better in the 
group with malignant disease. Commenting on this, 
Frankel and Prokop say that the greater longevity in non- 
malignant cases increases the probability of recurrence of 
pain—which suggests that survival in the malignant 
cases was often less than the average follow-up period. 
Nevertheless relief in nearly 70% of cases justifies 
cordotomy in this group. The plea that it should be 
undertaken as soon as possible once the diagnosis is clear 
also seems justified. 

Apart from direct operative complications, certain 
neurological sequela may develop. Urinary incontinence 
was a common but transient complication, and good 
infection consequent on catheterisation occurred in 20% 


~ 8, Frankel, S. A., Prokop, J. D. New Engl. F. Med. 1961, 264, 971. 
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of the cases. Some 40% of the patients had transient 
weakness of the lower limbs. Such neurological complica- 
tions were commoner with bilateral cordotomy. These 
hazards are acceptable in patients with malignant disease; 
and there is much to be said for increased use of cordotomy 
if analgesics in effective dosage are disrupting the patient’s 
personality and more limited blockage of spinal roots, by 
section or chemically by means of alcohol or phenol, has 
failed or cannot be applied. 

With non-malignant causes the position is different; for 
after cordotomy analgesia sometimes does not persist, and 
with complete analgesia to externally applied stimuli 
spontaneous pain may still be experienced in the part 
(anesthesia dolorosa). The operation carries, besides the 
risk of complications, its own small mortality. Further- 
more psychological factors may contribute to intractable 
pain. All these considerations weigh against cordotomy 
when the expectation of life is long. This reservation is 
reinforced by the experience of Frankel and Prokop. In 
some 70% of their cases in which the cause was other than 
malignant disease (inflammatory or degenerative disease 
and trauma) the operation failed to provide relief. 


CENTENARY OF J. S. HALDANE 


THE centenary of the birth of J. S. Haldane was 
celebrated in Oxford on July 24-27 at a symposium under 
the auspices of the Physiological Society. The symposium 
was attended by his son, Prof. J. B. S. Haldane, and by 
collaborators and pupils of J. S. Haldane. The subjects 
discussed were mainly those in which he was interested, 
and most of the experts on respiratory physiology in the 
Western world were present. 


The chemical control of respiration was discussed from 
several aspects. Changes in pCO, can affect respiration by 
influencing chemoreceptors somewhere inside the skull, 
but how it does so and where the chemoreceptors are 
located is disputed. Attempts have been made to ascribe 
the respiratory effects of changes in pCO, to the accom- 
panying changes in arterial pH; but at present it seems 
probable that, although about half the respiratory response 
to CO, can be explained on this basis, the other half must 
be regarded as a specific response to CO, itself. The 
intracranial chemoreceptors which are affected by CO, are 
within the central nervous system, and most studies have 
been concerned with pCO, and pH of arterial blood. The 
physicochemical environment of the cells of the central 
nervous system is probably much closer to the cerebro- 
spinal fluid (c.s.F.) than to arterial blood, and owing to the 
blood-c.s.F. barrier changes in arterial pH are not 
necessarily reflected in similar changes in c.s.F. pH. 
Indeed a change in arterial pH in one direction may be 
followed by a change in c.s.F. pH in the opposite direction. 

The location of the intracranial chemoreceptors is 
uncertain. Evidence was presented that they are not in the 
classical “ respiratory centre”, but close to the lateral 
foramina of the fourth ventricle. Russian workers, 
however, had submitted an abstract of a report indicating 
that the main central chemoreceptors sensitive to CO, are 
in the cerebral hemispheres. Although central chemo- 
receptors may be of primary importance in the respiratory 
response to CO,, peripheral receptors are also sensitive to 
CO, in arterial blood, and evidence was adduced that 
peripheral receptors may be important for rapid changes 
in respiration, central receptors for more gradual changes. 
Some believe that peripheral chemoreceptors exist in 


muscle, veins, vene cave, and pulmonary artery; but 
those which have been definitely proved to exist are in the 
carotid and aortic bodies. Their main function is to 
prevent hypoxia by increasing respiration when arterial 
pO, falls. 

Respiratory changes at high altitude were of great 
interest to J. S. Haldane, and at the symposium observa- 
tions were reported from physiological laboratories at 
12,000 feet and upwards to the 24,000 feet laboratory set 
up by Sir Edmund Hillary’s Himalayan expedition last 
winter. At high altitude the pO, of the atmosphere is low 
and hypoxia stimulates the subject to breathe a larger 
volume than at sea-level with the result that his arterial 
pCO, falls below the normal level and almost ceases to 
influence respiration. In subsequent days, however, the 
subject’s respiration becomes increasingly responsive to 
CO,, and after a week or more CO, again provides, as it 
did at sea-level, a strong respiratory stimulus. The 
mechanism of this change in respiratory response to CO, 
is debated, some holding that changes in acid-base 
relationship in the blood will account for it, and others 
denying this. The rate of change in respiratory response 
to CO, after overbreathing at altitude is variable. Observa- 
tions on paretic patients receiving artificial respiration, in 
whom changes in respiration can be made instantaneously, 
seem to show two changes in the respiratory response to 
CO,, one occurring in a few hours, and a second and 
larger one after several days. 

None of the mechanisms so far discussed is adequate to 
explain the increase in respiration with exercise, for 
exercise can produce a pronounced increase in respiration 
without change in arterial pCO, or pO,. Some suppose 
that there are chemoreceptors on the venous side of the 
systemic circulation or in the pulmonary arteries, but 
these have not been clearly demonstrated. The view is 
gaining ground that “ergoreceptors” in the active 
muscles cause the increase in respiration by a reflex, not a 
humoral, path. 

Although CO, and O, are paramount in the control of 
respiration, other factors, apart from the suggested ergo- 
receptors, may influence it considerably. Among those 
mentioned at the symposium were body temperature, 
noradrenaline, drugs altering body pH, and the respiratory 
volume to which the subject has been previously exposed. 

J. S. Haldane made outstanding contributions to the 
safety of professional divers. Amateur skin divers are 
now very numerous, and both in Europe and America 
there is an appreciable mortality among those who try to 
dive deep for long periods. It was pointed out that if a 
diver is 33 feet below the surface, the pO, in his lungs will 
be halved when he comes to the surface, since the pressure 
around him will be halved. If the diver does not start to 
come up until his hypoxia is severe, the drop in pO, in his 
lungs may be so severe that O, may actually pass out of 
the venous blood into the alveoli. In this kind of circum- 
stance fatalities may occur. It is, however, impossible to 
hold the breath long enough to reach this situation unless 
the pCO, has been reduced by overbreathing before 
diving. All divers should therefore be instructed not to 
overbreathe before diving—a lesson which the professional 
diver-fisher women of Korea learnt long ago. 





Lord SHAWCcROSS has been appointed a member of the 
Medical Research Council. He has agreed to serve as chairman 
and will succeed Viscount AMORY, who is resigning on his 
appointment as United Kingdom High Commissioner in 
Canada. 
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TERMINAL ILLNESS IN THE AGED 


A. N. ExTon-SMITH 
M.D. Cantab., M.R.C.P. 


PHYSICIAN, WHITTINGTON HOSPITAL, LONDON, N.19 


THE purpose of this investigation was to assess the pain 
and distress experienced by a group of elderly patients 
during their terminal illness. Attention was also paid to 
the circumstances of death, and the patient’s mental state, 
especially his awareness of his condition and surroundings. 
The information was obtained from personal observation 
and by close inquiry from the senior nursing staff. Any 
remarks made by the patient at the time of approaching 
death were recorded. These remarks were usually made 
to the nurses, who often had a close relationship with the 
patients, especially with those who had been nursed for a 
long time in hospital. 

THE SERIES 

The study is based on 220 patients (80 men and 140 women) 
all of whom were inpatients in the geriatric unit at the time 
of their death. Their ages ranged from sixty to one hundred and 
one years, and the average age was eighty years. Of the 220 
patients 132 (60%) were bedridden—that is, they had reached 
a stage of their illness for which nursing care in bed was 
necessary at the time of their admission to hospital. 

The time the patients spent in hospital during their terminal 
illness was: 


Weeks No. of patients 
Less than 1 ti .e os -- 56 (25:5%) 
2-4 oe a aie : 79 (36%) 
5-12 ou ane 45 (20:5%) 
More than 12 .. 40 (18%) 


25% of the patients died within the first week, just over 60% 
within the first month, and 82% within three months. 

Many disease processes in the elderly exist in a “silent ” 
state or with so few clinical manifestations that their significance 
is overlooked during life. A postmortem examination was made 
in 198 (90%) patients. More than one pathological condition 
was nearly always present, but we have grouped the patients 
according to the bodily system which was the site of the prin- 
cipal lesion (see table 1). Patients with malignant disease are 
placed in a separate group irrespective of the site of the 
primary growth. 


PAIN AND OTHER DISTRESSING SYMPTOMS 

The number of patients in each group who experienced 
moderate or severe pain and those who had other distress- 
ing symptoms is also shown in the table 1. Pain was 
judged to be moderate or severe when it did not respond 
to aspirin or related compounds but needed more powerful 
analgesics for its control. Altogether 30 (136%) 
patients experienced such pain at some time during their 
terminal illness. Symptoms such as protracted vomiting, 


dysphagia, and severe dyspnoea were more readily assessed 
as obvious causes of distress to the patient. 
Malignant Disease (33 patients) 

In the minds of the lay public cancer is inevitably associated 
with pain, and it is this which makes it such a dreaded disease. 
It is therefore worth considering the group of 33 patients with 
malignant disease in rather closer detail. It will be seen from 
table 1 that slightly less than a quarter of these patients 
experienced moderate or severe pain, and the average duration 
of this pain was six and a half weeks. But in 1 patient pain 
lasted as long as sixteen weeks; it arose from secondary 
carcinoma in bone with the primary growth in the colon. 
Patients are grouped according to the site of the primary 
growth in table 11. 

Over half the patients experienced no pain, and in 6 the 
presence of carcinoma was only revealed at necropsy. 8 patients 


TABLE II-——-PAIN IN MALIGNANT DISEASE 





Siteof {| No. | Pain 


primary — of : 
growth cases | Moderate Mild 





Severe None 





Tongue... | 1 | 1 
Stomach 1 
Bowel ee ee 
Lung 1 
Bladder 
Prostate 
Uterus 
Vulva | 
Liver Ms | 

| 


_ 


ee WORD UW 
— 
Ste mt ees 


> te: COR: 


Myeloma 





Totals 


8 
nS 
> 
~ 


| 18 
| | 





required narcotic drugs (morphine, pethidine, or levorphanol), 
sometimes in combination with chlorpromazine or amiphena- 
zole. The pain of the patient with multiple myeloma responded 
well to radiotherapy. Moderate or severe pain was satisfactorily 
controlled by the regular administration of narcotic drugs. 
Morphine was not needed in doses larger than 20 mg. In 
several patients the terminal illness was very short; patients 
were leading active lives and even working to within two weeks 
before admission and their main symptoms were general 
weakness and loss of appetite. 

2 patients were distressed by severe dyspnoea and a sense of 
suffocation. The patient with carcinoma of the tongue had 
distressing dysphagia especially in the last ten days of her illness, 
and 1 patient with abdominal metastases had severe nausea and 
vomiting. 

Cardiovascular Disease (47 patients) 

Most patients in this group had congestive cardiac failure; 
but there were also cases of coronary thrombosis, pulmonary 
embolism, gangrene of a limb, mitral stenosis, subacute 
bacterial endocarditis, heart-block, and ruptured aortic 
aneurysm. 2 patients with coronary thrombosis had pain 
which was sufficiently severe to require morphine, and though 
only of short duration the pain was most distressing. More 
protracted pain arose in 1 patient from ischemia of a limb, and 
in another in the limb-stump after amputation for gangrene. 
Powerful analgesic drugs were largely ineffective in controlling 


TABLE I—CLASSIFICATION OF PATIENTS ACCORDING TO SITE OF PRINCIPAL LESION 
































T 
= Malignant Cardiovascular Central Respiratory Locomotor | Miscellaneous Total 
disease system | nervous system system system disorders | 

No. of patients ..  .. | 33 47 | 82 18 | 13 27 | 220 
Moderate to severe pain... ie 8 4 | 7 1 | 8 | 2 | 30 
Distress other than pain | 4 q | 2 4 ne : 17 
Mentally alert gts ae 26 | 28 34 13 | 12 | 16 | 129 
Mentally confused .. Bs as 7 19 | 48 | 5 1 11 91 
Depression .. 5s ae hee 5 | Me. | 1 | Pe si | aie 6 
Awareness of dying .. RP ais 10 13 14 4 5 | 9 55 

xiety ' ae 1 4 2 | a | si | i 7 
Unaware o6 sae ee | 23 | 34 68 | 14 | 8 18 165 
Premonition... | | 4 | | 1 | 1 1 | 7 
Wish to die expressed | 6 | 2 1 ss 2 11 
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the pain of this patient, whose distress lasted several months 
and who often asked “‘ to be done away with ”’. 

Severe dyspnea, often accompanied by a sense of suffocation, 
was a cause of obvious distress in 7 patients. This was usually 
only of short duration when due to left ventricular failure. It 
was much more prolonged (for several weeks) in patients with 
cor pulmonale, and in 3 patients therapeutic measures gave 
only partial relief. 


Disorders of the Central Nervous System (82 patients) 

The commonest disorders in this group resulted from 
cerebrovascular disease; other disorders included parkinsonism, 
cervical spondylosis with myelopathy, motor-neurone disease, 
disseminated sclerosis, tabes dorsalis, and subacute combined 
degeneration of the spinal cord. A patient with hemiplegia 
and a partial thalamic syndrome had severe pain in the paralysed 
limbs for two months. She became very agitated and restless, 
for even powerful analgesic agents were largely ineffective in 
relieving her distress. Other causes of intractable pain were 
the rectal crises in a patient with tabes dorsalis, the pain of 
dressing large bedsores in paralysed patients, and the pain 
associated with nerve-root compression due to cervical 
spondylosis. Where the course of the disease is long, even 
powerful drugs are rarely completely effective. 

Several patients with pseudobulbar palsy had dysphagia of 
varying degree, but because of the associated mental deteriora- 
tion the extent of their suffering was difficult to assess. In 2, 
however, this symptom was judged to cause distress. 8 patients 
with hemiplegia and 3 with parkinsonism had been confined to 
their chairs for one to four years. 1 patient with paraplegia due 
to cervical spondylosis was confined to a chair for eight years 
and then to bed for about six months. The amount of distress 
caused by these disabilities is difficult to assess, but the lives 
of these patients were almost totally devoid of enjoyment. They 
depended on their relatives and the nursing staff for all their 
bodily needs; inability to feed themselves and incontinence 
often added to their sense of helplessness. 


Respiratory Disorders (18 patients) 

Only 1 patient in this group had pain severe enough to need 
a powerful analgesic. This patient, who was thought to have 
ischemic heart-disease, was given pethidine for three days. 
At necropsy bronchitis and emphysema were found but no 
evidence of coronary thrombosis. . 4 patients had severe 
dyspneea which was distressing to them during the last few 
days of their lives; 2 of them had chronic bronchitis and 
emphysema and 2 advanced pulmonary tuberculosis. Apart 
from these few instances, the terminal stages of the illnesses of 
the other 13 patients in this group were in the main free from 
distressing symptoms. 


Locomotor System (13 patients) 

Though nearly everyone over the age of sixty has some 
degree of osteoporosis and of osteoarthritis, in only 13 of the 
220 patients was the disability principally due to lesions in the 
joints or the skeletal system; of these 8 had severe pain and 
distress during their terminal illness. 7 of them had rheumatoid 
arthritis, and their pain was severe, continuous, and long- 
continued. 1 patient had been confined to a chair for ten years 
and several others for one to three years. 4 had been bedridden 
more than six months, and even the most gentle handling by 
the nurses when attending to toilet and to pressure-areas 
aggravated the patient’s discomfort. 

Because of the long course of the underlying disease anal- 
gesics, other than aspirin and its compounds, had rarely been 
given for fear of habit-formation. These seldom gave more than 
moderate relief. Strong analgesic drugs had to be given to a 
few patients before nursing procedures, such as attention to the 
pressure-areas or treatment of bedsores. One patient, aged 64 
years, who had had rheumatoid arthritis for eight years, later 
developed paraplegia. During the last eighteen months of her 
life she was confined to bed; apart from the considerable pain 
in her joints her suffering was aggravated by flexor spasms of 
the legs and extensive bedsores. Morphine, pethidine, levor- 
phanol, and dipipanone only partially relieved her pain. This 


patient during the last six months of her illness realised that 
she was dying and despite her grievous suffering always main- 
tained a cheerful attitude in front of her family. 


MENTAL STATE AND AWARENESS OF DYING 
Among patients whose average age is eighty years a high 
prevalence of mental deterioration may be expected. In 
our series 41° were mentally confused at the time of their 
terminal illness; this includes the chronic confusional 
states of senile and arteriosclerotic brain disease and the 
acute confusional states accompanying many organic 
diseases in other systems. A high proportion (59%) of the 
patients with disorders of the central nervous system had 
persistent mental confusion of varying degree. For this 
reason few of them seemed to be distressed by their great 
disabilities. Organic mental degeneration and complete 
personality disintegration often made them oblivious to 
their plight and physical decline. 

On the other hand, 12 of the 13 patients with disorders 
of the skeletal system were alert and in full possession of 
their mental faculties. This, coupled with a painful and 
progressively disabling physical condition, caused con- 
siderable suffering and distress. Even so these patients 
usually remained cheerful; severe mental depression was 
met mostly in the patients with carcinoma. The depression 
is in part engendered by increasing bodily weakness and 
lost of independence. As the realisation of hopelessness 
grows some feel that not enough is being done for them. 
Others are filled with feelings of guilt or resentment 
towards their families or the doctor. 

A quarter of the patients seemed to realise they were 
dying. The true proportion is probably much higher than 
this figure, which is based on the patient’s own remarks 
and his attitude towards the nurses and his relatives. Ina 
busy hospital ward there is a lack of opportunity to get to 
know the patients, and many more almost certainly 
suspected their prognosis. For the most part approaching 
death was accepted with resignation and without fear or 
misgivings. 88 (40%) patients were unconscious for three 
hours or more before death. 

In contrast to the peaceful terminal hours of life of most 
of the patients, 7 showed considerable anxiety. They 
feared to be left alone for a moment and often called out 
for someone to be near. Restless anxiety was shown by 
several patients with cardiac disease, probably because of 
the oppression of severe dyspnoea and apprehension about 
their precarious state. The angor animi of one patient 
with severe substernal pain due to coronary thrombosis 
was striking. 

WISH FOR DEATH AND PREMONITIONS 

88 patients died in coma. A further 34 died suddenly, 
and though for the most part their general condition was 
poor their death was not expected so soon. Some were 
found dead in their sleep. Other patients died from 
exhaustion after a variable period of decline. Mental 
apathy usually followed on increasing physical exhaustion, 
but in a few cases it preceded it. As some patients realised 
they were dying, they lost a desire to live and their end was 
brought nearer by a refusal to take food and drink. 
11 patients repeatedly expressed a wish to die. One 
thought too much was being done to treat her, another 
asked ‘‘to be done away with’”’, and some prayed for 
death. 

7 patients had a premonition of death, and this was 
communicated to the nurses by such remarks as ‘“‘ Good- 
bye, I am going ” an hour before death. Another thanked 
the staff nurse who was doing the medicine-round for all 
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she had done, and said that she would not need tablets 
any more after tomorrow. A man with congestive cardiac 
failure thanked all the nurses for their attention the day 
before his death, and a woman with rheumatoid arthritis 
half an hour before she died asked that her friend should 
be summoned. There is no doubt that these patients 
became aware that they were about to die, but the manner 
in which this knowledge was imparted to them could not 
be ascertained. 
DISCUSSION 

Old age is the only natural cause of death; the cessation 
of vital processes follows a progressive diminution in 
functional activity which characterises normal senescence. 
But, as Worcester (1940) points out, “this crowning 
mercy is vouchsafed to few ’”’. The occurrence of multiple 
pathological processes and the discovery of a wide variety 
of lesions even in the very elderly indicate that physio- 
logical death without attendant disabilities must be rare. 
Some of these processes, particularly those affecting the 
heart and respiratory system, are in themselves lethal. 
Many more, however, cause death indirectly by 
immobility, inanition, and toxic absorption. In this 
category are many malignant diseases and disorders of the 
locomotor and nervous systems; for the most part they 
are incurable and can therefore be regarded as terminal 
diseases. The results of the present investigation suggest 
that processes which lead indirectly to death are associated 
with most pain and suffering. Moreover, their natural 
course tends to be longer; and with the use of anti- 
biotics complications, such as bronchopneumonia, which 
would otherwise be fatal may be averted or delayed. 


Nevertheless a remarkable feature in old age is the 
poverty of constitutional reactions to infection and injury. 
As Rolleston (1932) pointed out: 


* Blunting of sensibility to pain is a beneficent process, 
suggesting that with the gradual process of involution and 
approach to physiological death the need for the warning 
normally conveyed by symptoms is no longer needed... the 
passage of biliary and urinary calculi may be unaccompanied 
by the agonising pains of these events in younger victims, and 
widespread malignant disease may exist without any definite 
localising discomfort.” 


It is generally accepted that malignant disease causes less 
pain and suffering in the elderly than in younger people. 
The lower prevalence (36%) of moderate or severe pain 
and other forms of distress in this series may be compared 
with the finding of the Marie Curie Foundation (1952) 
that 68% of a group of patients with cancer who were of 
all ages had moderate or severe suffering. In Saunders’ 
(1960a) series of 474 patients admitted to a terminal-care 
hospital the prevalence of severe pain was 19%, in patients 
of seventy years or over and 37%, in those under this age. 


It is not the purpose of this investigation to assess the 
value or to compare the merits of the different analgesics. 
The methods and drugs used in the treatment of pain in 
terminal illness have been described by many (Gavey 
1952, 1955, Nagler 1955, French 1956, Schiffrin 1956, 
Gershon et al. 1958, Saunders 1960b). With modern 
drugs and techniques it is possible to relieve the pain of 
most patients with cancer in the terminal stages. Saunders 
(1960c) emphasises that the drugs must be administered 
regularly and that control is only achieved if the patients 
are under constant supervision, which is a counsel of 
perfection to the busy general practitioner or district 
nurse. On the other hand, the management of pain and 
suffering in the later stages of certain chronic locomotor 


disorders is far less satisfactory and much more investiga- 
tion is needed. 

Some patients in the terminal stage of their illness 
become extremely demanding, difficult, and querulous; 
often their mental distress is worse than their physical 
suffering. They are afraid of what might be the matter 
with them, of the pain which they may have to endure, 
and of dying. The anxious patient is most comforted by 
the knowledge that someone cares and that he will not be 
left alone to die. His fears and mental distress are best 
allayed by the doctor, nurse, or relative who is prepared 
to be a trusted and sympathetic listener. Although tran- 
quillisers may give partial relief from anxiety, at this stage, 
as Worcester (1940) aptly says, ‘‘in the practice of our art 
it often matters not what medicine is given, but matters 
much that we give ourselves with our pills ”’. 

It is a natural wish of most old people to spend the last 
days of their lives at home. According to Glyn Hughes 
(1960), in England and Wales in 1956 nearly half the total 
number of deaths occurred at home. Often, however, 
domiciliary management is impossible. The distressing 
nature of the terminal illness may preclude home care, 
especially if there are young children in an overcrowded 
household. In the present series, 60% of the patients 
were bedridden at the time of their admission to hospital; 
in only exceptional circumstances is the day and night 
nursing care needed by such patients available at home. 
The national survey carried out by Glyn Hughes has 
drawn attention to the inadequacy of our present facilities. 
He urges that immediate thought be given to the medical 
and nursing care of the terminal case and that in building 
new hospitals some beds be set aside for patients entering 
on the final stage of their illnesses. Some will prefer the 
company of fellow patients in open wards, and others will 
like the amenity of single rooms which will allow visitors 
to remain for longer times. 


CONCLUSIONS AND SUMMARY 

30 out of 220 patients (136%) whose ages ranged from 
sixty to one hundred and one years complained of 
moderate or severe pain during their terminal illness in 
the geriatric unit of a hospital. The pain was judged to 
be moderate or severe if it did not respond satisfactorily 
to aspirin or related analgesics. 

A further 17 patients (7:7%) complained of other 
distressing symptoms such as persistent nausea and 
vomiting, dysphagia, severe dyspnoea, and suffocation. 

In patients dying of malignant disease less than a 
quarter experienced moderate or severe pain. This pain 
was of relatively short duration (on the average six and a 
half weeks), and in all patients it could be controlled by 
powerful analgesics or narcotic drugs given at regular 
intervals throughout the day. 

In contrast, patients with locomotor disorders— 
especially rheumatoid arthritis—experienced severe pain 
over long periods (months to several years). The pain 
might have responded to narcotics, but these had not been 
used for fear of habit-formation in an incurable but not 
directly fatal condition. The suffering of this group of 
patients was aggravated by the fact that they were all 
mentally alert and recognised their helplessness. 

The distress of many elderly patients, especially those 
with disorders of the central mervous system, was 


ameliorated by the mental deterioration accompanying 
organic brain disease. Just over 40°, of the patients were 
confused, usually persistently, and they were unaware of 
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the extent of their disabilities and of their progressive 
physical decline. 

At least a quarter of the patients were aware that they 
were dying. The approach of death was met by most with 
calmness and without fear or misgiving. 7 patients had a 
premonition of death within a few hours of its occurrence. 

Constant medical attention and a high standard of 
nursing care are needed for patients whose illnesses have 
reached the terminal stage. 


I am deeply indebted to the senior nursing staff of the geriatric 
unit, whose interest and help made this investigation possible. 
I should also like to express my appreciation of the encourage- 
ment and assistance given by Dr. Leonard Colebrook, Dr. H. E. S. 
Pearson, and Dr. Cicely Saunders. 
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Teaching of Everyday Psychiatry * 





TEACHING BY TAPE 


A Method of Undergraduate Instruction in Child 
Psychiatry + 
PHILIP PINKERTON 
M.D. Edin., D.P.M. 

LECTURER IN CHILD PSYCHIATRY IN THE UNIVERSITY OF LIVERPOOL; 
PHYSICIAN IN PSYCHOLOGICAL MEDICINE TO THE ROYAL LIVERPOOL 
CHILDREN’S HOSPITAL AND ALDER HEY CHILDREN’S HOSPITAL 

AT a recent viva in the final qualifying examination in 
pediatrics, I asked one of the candidates, as a standard 
question, to tell me about the psychological components 
in childhood asthma. He told me baldly that an attack 
might develop as a bid for attention, because the patient 
perhaps felt jealous of a new baby. This answer is anala- 
gous to ascribing the cause of death, in terms of pathology, 
to heart-failure; and equally trite. It constitutes one of 
several psychological clichés which the student learns by 
rote, and trots out mechanically without any real under- 
standing of their significance. This reply typifies the 
incredibly naive concept of psychodynamics which the 
medical student still entertains. His academic instruction 
may have given him limited intellectual insight, but he still 
lacks any depth of emotional insight. 

As in organic medicine, so in this field, he seeks clear- 
cut formulations which he can understand and accept as 
a convincing explanation of the presenting symptoms. His 
training makes it difficult for him to envisage motives 
which are other than conscious and overt. Having selected 
the formula which seems to him most appropriate, there- 
fore, the real danger is that he is tempted to impart it 
dogmatically to the patient or parent—he has not yet 
learned how to listen. But, of course, with emotional 


* A series of articles on the needs of students and practitioners, and 
how they may be met. 

+ A paper presented to the residential study weekend of the child 
psychiatry section of the Royal Medico-Psychological Associa- 
tion, in Liverpool, in July, 1961. 


disorders one cannot impose a neat soluton from the 
outside; it must be evolved from within. The problem is 
how to convince the unenlightened student of this 
psychotherapeutic truth. 


METHODS ALREADY ADVOCATED 


Stress has recently been laid on the need for increased 
teaching of psychiatry to medical undergraduates, as 
embodied in the British Medical Students’ Association 
(1959) report on teaching of psychiatry, and in the memo- 
randum of the College of General Practitioners (1958) on 
psychological medicine in general practice. Various 
schemes have been put forward. Balint (1957) advocated 
the method of serial case conferences, in the form of 
seminars with small groups of medical students, selected 
for their aptitude, maturity, and stability. O’ Neill describes 
a method of case-work for similarly selected students, 
under appropriate supervision (Davies et al. 1958). Both 
of these, together with Millar (1954) and, very recently, 
Garmany and Whiteley (1961), have emphasised the value 
of clinical teaching to supplement the systematic instruc- 
tion in the lecture theatre. The student must appreciate 
that he is dealing with real illness, rather than with an 
academic abstraction; and unless he has active contact 
with live patients undergoing positive treatment with 
benefit, his lecture notes will be of little practical value. 


TAPE-RECORDING 


The disadvantage of these clinical teaching schemes is 
that they are limited to relatively small numbers of 
students. I was therefore concerned to devise a method 
which could be adapted for larger student audiences 
without losing the essential atmosphere of the clinical 
presentation. 


During the past eighteen months we have been 
experimenting in my department with the use of selected 
tape-recordings of actual consultations, both with child 
patients and with parents. In this way the student can 
imagine that he is “sitting in” on the consultation, 
without any danger of disrupting the therapeutic relation- 
ship by his physical presence. Both he, and the patient or 
parents, are saved any embarrassment. Students have 
claimed that it is easier to listen to the tape without the 
incidental distractions of the live interview. They can 
concentrate exclusively on the content of the consultation, 
and there is the great advantage that we can interrupt the 
recording at will, in anticipation of an important passage 
or to stress a point which has just been made. The record- 
ing also serves to illustrate the various levels of verbal and 
‘“* extraverbal ’’ communication so admirably described 
by Ainslie Meares (1960) and which are so germane to this 
field of work. 


This procedure might be termed the anatomy of psycho- 
therapy, in the sense that the students and I set out to 
dissect the consultation, clearing away irrelevant matter, 
and focusing upon the main points which emerge in diag- 
nosis and therapy. To quote English (1949): “‘ There is 
always a certain amount of chaff in any series of interviews, 
and the beginner in psychotherapy has difficulty in 
separating the wheat from the chaff. It is the task of the 
more experienced therapist to help him.” Through the 
device of mentally “‘ sitting in”, as it were, the student 
often learns for the first time the emotional implications 
of psychodynamic mechanisms, which were previously no 
more than stock phrases to him. In other words, he gains 
his first insight into dynamic psychotherapy. 
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Essentially we are trying to evoke a different approach to 
medicine as a whole: what Balint (1957) calls the 
“pathology of the whole person ”’. This transition in 
outlook is difficult enough for the student to achieve, even 
when he can recognise some continuity with his general 
medical studies. It is therefore useful to begin with 
psychosomatic case-material. When we come to study the 
psychopathology of neurosis, this affinity with medicine 
becomes more tenuous; and the greatest difficulty of all, 
perhaps, is encountered in the student’s attitude to anti- 
social behaviour, which he views as a penal problem, 
rather than a medical one. To overcome this emotional 
bias, we can make use of controversial case-recordings 
which are likely to provoke discussion. As he expresses 
and clarifies his own views, the student often comes to 
realise that emotional disorder may take various forms of 
expression, including delinquent behaviour. Since there 
is a common basis of emotional conflict, there is no call for 
moral judgment. 


An essential feature of this teaching technique is 
participation by the audience. In my experience, long 
uninterrupted tapes exert a soporific effect, however inter- 
esting their content. To avoid flagging attention through 
tedium, therefore, some editing is necessary. This is 
achieved by abstracting the most relevant passages, and 
maintaining continuity by suitable interpolations between 
the sections. The overall effect is to accentuate the impact 
of the presentation, without losing any of its essential 
character. The active contribution of the lecturer from 
time to time, in linking the sections and amplifying their 
content, ensures sustained interest. So long as the student 
appreciates that some condensation has been inevitable, 
we shall avoid the pitfall of over-simplification. We do not 
want to frighten him off with involved dynamics; 
but, equally, he must not feel that psychotherapy is 
quite as simple as it seems—‘‘ You just explain to the 
patient ”’, &c. 


To illustrate what is involved, it is possible, by appro- 
priate editing, to condense some four hours’ consultative 
material into a compact sequence of one hour, embodying 
the essence of the therapeutic process of parental re- 
education. As the case unfolds on tape, the student can 
observe the gradual shift of emphasis from facts in the 
history to the emotional overtones and attitudes governing 
these facts. He learns how the clinical problem is deter- 
mined ultimately by feeling tones, rather than facts; and 
in this way he acquires insight for the patient’s difficulties, 
albeit at second hand. At this stage it is salutary for him 
to realise that what he now sees clearly is not necessarily 
seen, as yet, by the patient. It takes much longer to gain 
an understanding when one is emotionally involved in the 
problem. But when the patient’s insight actually dawns, 
it is a rewarding experience for the student to share. Each 
tape in fact is brought to life through the interplay of 
recorded material with stimulated comment from 
students. I am convinced that this technique has great 
potentialities for future development in the teaching 
school. 
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Conferences 





ERADICATION OF TUBERCULOSIS 


FROM A CORRESPONDENT 


A THREE-DAY symposium on this subject took place 
during a consultants’ conference held at the Institute of 
Diseases of the Chest, London, on July 17-21. 


Tuberculosis remains a major world health problem; 
5 of every 1000 human beings excrete tubercle bacilli, and 
in some areas (Japan, Somaliland, Bechuanaland) sputum 
surveys have shown a positivity-rate of 3%. In most 
countries of Asia, Africa, and Latin America tuberculosis 
control is effective in only small groups in some of the 
larger cities. By contrast, in North America and certain 
European countries, chemotherapy intensively applied 
has so reduced death and incidence rates that eradication 
can now be regarded as feasible. Certain problems remain, 
such as the disease in elderly men, in certain groups of 
immigrants, and in the more unstable members of the 
community (alcoholics, vagrants, lodging-house dwellers, 
prison inmates); but essentially, though awkward enough 
in some respects, these are residual difficulties—pools left 
by the receding tide—and it has been shown in Edinburgh 
and Birmingham ! that even the nagging worry of drug 
resistance can be reduced to tiny proportions. Good 
primary chemotherapy, supplemented where necessary 
by the skilful use of the appropriate secondary drugs, will 
ensure that few new drug-resistant cases will appear or 
remain; and, since the prognosis for those with bacterial 
resistance is poor in any event, this pool is being further 
reduced by death. The battle is not yet won,? and mopping- 
up operations may take some time; but the main challenge 
has been met and broken. 


The situation in developing countries, however, 
remains disturbing. The extent of the problem and the 
smallness of the resources made available to meet it 
appear discouraging. In India, for instance, the annual 
allocation for health purposes per head of population for 
the next five years is stated to be 2s. Nevertheless in 
Madras a team of research-workers from the Medical 
Research Council has shown convincingly that, despite all 
the difficulties of undernutrition, lack of education, 
inadequate hospital facilities, and the problems associated 
with drug administration, extraordinarily good results can 
be obtained if certain basic principles are observed; it is 
no longer necessary to wait for a rise in the standard of 
living—indeed this is one of the ways to bring it about, 
by improving the health and efficiency of the productive 
age-groups. 


The fundamental elements of a _ successful anti- 
tuberculosis campaign emerge clearly from this work in 
Madras (reported to the meeting by Dr. WALLACE Fox), 
that in East Africa (reported by Prof. A. W. WILLIAMS), 
and that in West Africa (reported by Dr. J. R. LAUCKNER). 
The first essential is good organisation backed by sufficient 
funds to make the scheme workable. At present “ know- 
how ” must be imported, and there is scope here for a 
powerful contribution from Europe and America; both 
could probably now spare some of their experienced 
personnel. As Dr. JOHANNES HOLM in his introductory 
lecture put it: “‘ If we wish to eradicate tuberculosis in our 


1. See Tubercle, 1961, 42, 1266. 
2. Crofton, J. W. Brit. med. F. 1960, ii, 679. 
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own country we must help other countries ”. He thought 
this could best be accomplished through the established 
agencies such as the World Health Organisation and the 
International Union against Tuberculosis. Clearly, 
however, some considerable financial contribution must 
come from the Governments concerned. 

Secondly, imported “ know-how ” must be rapidly and 
efficiently taught to the local personnel. As Dr. Holm 
pointed out: “A well-planned health and educational 
programme is a condition of success—one which is often 
overlooked ”. At present there is a severe deficiency not 
only of properly trained doctors but of nurses, social 
workers, and laboratory staff. Furthermore, the public 
must be taught to accept the necessity of regular and 
prolonged chemotherapy; they must understand before 
they will accept. 

This basic infrastructure is much less costly than was 
once feared. Hospital beds in great numbers are not 
required, though more are desirable; highly trained 
surgical teams and expensive theatre-units are no longer 
essential; even X-ray equipment is not a prerequisite; 
but good drugs, good organisation, a well-trained local 
team undertaking explanation and frequent house visits, 
and an efficient laboratory are vital. Fortunately, besides 
being less costly, these items are also less vulnerable; 
microscopes are cheaper and more foolproof than X-ray 
sets; administration of drugs can be continued when 
surgery is impossible, with results just as good or even 
better. The way to success is now open. 

Diagnosis at present is no problem; for patients present 
themselves daily, and some are turned away. A reliable 
sputum test is all that is immediately necessary, though 
care must be taken that the acid-fast organism seen is 
indeed the bacillus of Koch; because drug resistance is 
already a significant problem in many areas, the first 
practical step in the programme is a sputum survey to 
determine its nature and extent. When isoniazid is 
sold over the counter as a drug “ to improve appetite ” 
and patients barter their drugs or give them away to other 
members of their family as soon as they feel better, the 
situation is likely to prove serious; and one thing that 
can bedevil future eradication programmes is the hazard 
of indiscriminate chemotherapy with concomitant drug 
resistance. Steps to control this danger may prove 
necessary. 

The drug combination used must be administered by 
mouth and of proved efficacy; isoniazid with p-amino- 
salicylic acid (P.A.S.) is still the best; but isoniazid with 
thiacetazone has been tried in East Africa* with pre- 
liminary results which are encouraging and possibly 
important, for thiacetazone is not only less expensive than 
P.A.S. but also more readily acceptable. The drugs must 
be taken regularly, preferably in a single cachet or tablet 
to avoid separate administration; and to this end 
encouragement via the family, as in Madras, or through 
community or tribal leaders, as in Tanganyika,* should be 
applied with the object of inculcating a simple, fixed 
routine. Treatment for a full year has been shown to be 
practicable under the appallingly difficult conditions 
in Madras °; but this may be even more difficult with a 
migrant native population (as in East Africa). 

Supervision of patients under treatment need not be 
by X-ray, which is singularly uninformative in an era 
3. beg 4 A. W. East Afr. med. F. 1960, 37, 743; see also Tubercle, 1960, 


4. Gordon, rey Cee Tubercle, 1961, 42, 148. 
5. See Bull. Wid Hith Org. 1959, 21, 51; ibid. 1960, 23, 535. 





when the persistence of cavities and apparently extensive 
lesions does not necessarily imply failure; nor is sputum 
culture essential as a routine measure, for it has been 
shown that the smear results parallel those of the cultures 
so closely in most cases that simple microscopy can be 
regarded as reliable, though cultures are desirable for 
sensitivity tests where the sputum remains positive. This 
somewhat revolutionary concept is another fruit of the 
valuable work at present being undertaken in “ under- 
developed ” countries. 

Credit for these observations must be accorded to the 
Medical Research Council teams which undertook the 
projects in India and East Africa. The eradication of 
tuberculosis is a matter no longer for despair but for 
purposeful action. 

The position as regards B.C.G. vaccination is less clear- 
cut. While the results of the M.R.C. investigation ® in 
this country leave little doubt as to its efficacy under 
satisfactory conditions, the results in tropical countries, 
where heat and light are adverse factors and low-grade 
sensitivity due to non-tuberculous bacilli may complicate 
the issue, are much less certain.” The freeze-dried vaccine, 
however, may give better results—though unfortunately 
it is more expensive. B.C.G. can confer benefit only on 
the tuberculin-negative; and in countries with a limited 
budget large-scale schemes of B.C.G. vaccination may 
have to take second place to organised chemotherapy 
programmes which attack the infection at its source 
with uncompromising directness. In tropical countries, 
despite millions of vaccinations, the evidence as to the value 
of B.c.G. is still shaky. Opinion at the conference was still 
strongly in its favour as a prophylactic, but obviously it 
cannot be regarded as a cheap substitute for other essential 
measures. 





Medicine and the Law 





Standard of Professional Conduct 


Dr. James Albert de Gregory, aged 56, who practised in 
Rhyl, North Wales, was charged before the Disciplinary 
Committee of the General Medical Council with having 
improperly associated with the wife of one of his patients 
and with having committed adultery with her from July, 
1959. The Committee, on Nov. 25, 1960, found the facts 
charged proved and that he had been guilty of infamous 
conduct in a professional respect. They directed that his 
name should be erased from the Medical Register.* The 
wife had been divorced by her husband and Dr. de 
Gregory had subsequently married her. He now appealed 
to Her Majesty in Council against the Committee’s 
determination. 

Lord DENNING, giving the judgment of the Board, said 
that the wife had ceased to be a patient of Dr. de Gregory 
on Dec. 9, 1958, and there was no finding whether the 
improper association started before or after that date. It 
was submitted for Dr. de Gregory that there was no reason 
for saying that any improper association existed before 
May or June, 1959. Their Lordships could not accept 
that view. It depended, of course, what was meant by 
‘*‘ improper association”. The Divorce Court acted only 
on proof of adultery, but the Disciplinary Committee 
rightly insisted on a higher standard. 


6. Medical Research Council. Brit. med. F. 1959, ii, 379. 

7. Frimodt-Moller, J. Bull. Wid Hith Org. 1960, 22, 61. See also Tubercle, 
1960, 41, 224. 

8. See Lancet, 1960, ii, 1246. 
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A doctor must not abuse his professional position so as, by 
act or word, to impair the confidence and security which should 
subsist between husband and wife. He must be above suspicion. 
It was suggested that a doctor, who started as a family doctor, 
might be in a different position when he became a family friend; 
that his conduct on social occasions was to be regarded differ- 
ently from his conduct on professional occasions. There must, 
it was said, be cogent evidence to show that he abused his 
professional position. That looked like a suggestion that he 
might do in the drawing-room that which he might not do in 
the surgery. No such distinction could be permitted. A medical 
man who gained entry into the family confidence by virtue of 
his professional position must maintain the same high standard 
when he became the family friend. 


On the facts here the Disciplinary Committee might well 
have thought that an improper association existed 
between Dr. de Gregory and the wife before she removed 
her name from his list—there was sufficient evidence from 
which it might be inferred. But inasmuch as the Com- 
mittee’s findings did not specify the date when the im- 
proper association started, their Lordships would approach 
the case on the footing that it started only after December, 
1958. That did not excuse him. He gained access to the 
home in the first place by virtue of his professional posi- 
tion. Afterwards, although the wife ceased to be on his 
list, he still had access to the house so as to attend the 
husband and the children. It was an abuse of his profes- 
sional relationship with the husband and father for him to 
enter upon an improper association with the wife and 
mother of the family. It was infamous conduct in a pro- 
fessional respect, even though she herself had ceased to be 
his patient. There was ample evidence on which the com- 
mittee could find as they did, and their Lordships saw 
no reason to interfere with the sentence; they did not 
think that erasure was too severe. The appeal would be 
dismissed, with costs. 


de ary v. General Medical Council, Fudicial Committee of the Privy 
Council: Lord Spm Lord Morris of Borth-y-Gest, and Lord Guest: 
July 26, 1961. Counsel a 
(Jaques & Co. for Gamlin, Kelly & Beattie, Prestatyn); John Hobson, Q.c., 
and Peter Boydell (Waterhouse & Co.). 


nd Solicitors: Andrew Rankin and Somerset Jones 


CHARLES CLAYTON 
Barrister-at-Law. 





Public Health 





Standard Radiographs of Pneumoconioses 


A SINGLE international classification of the radiographic 
appearances of the pneumoconioses was established in 1958 
at a meeting of experts convened by the International Labour 
Organisation. The experts agreed that verbal descriptions 
were not enough: standard films illustrating the appearances 
defined in the classification were necessary. The task of 
selecting original films and master copies for the definitive 
set of standard radiographs was given to a small group con- 
sisting of Dr. A. I. G. McLaughlin, Dr. V. Van Mechelen 
(Belgium), and Prof. A. L. Cochrane. 


The most difficult technical problem was that of reproducing 
radiographs without any increase in contrast and consequent 
loss of detail. By the use of an electronic scanner combined 
with careful control of development-times, this problem has 
been solved. A master copy is made on photographic film 
(with emulsion on one side only), and from this an unlimited 
number of negatives on X-ray film (with emulsion on 
both sides) of the same type as the original film can be 
made. 


Sets of 14 standard reproductions may be ordered from the International 
Labour Office, Geneva, at $25 (or its equivalent) a set. 


1. Van Mechelen, vs McLaughlin, A. I. iG. “Ann. occup. Hyg. (in the press). 


In England Now 





A Running Commentary by Peripatetic Correspondents 

Cockaignshire County Council’s N.H.S. tribunal again, and 
its All Eyes Down-looking as Mrs. X., widowed mother of 
twelve and Wittering Parva’s bingo queen (1961) voices her 
disenchantment with the doctor-patient relationship as 
between Herself and Dr. Y., whom she accuses of lése-majesté, 
anti-bingoism, and prescribing without due care and attention. 

Mrs. X. alleges that, en route for her evening bingo session, 
she loaded up as usual at Dr. Y.’s surgery (he does his own 
prescribing) with her dozen or so simple needs, including her 
ear- and eye-drops; and that the bottles were so dangerously 
similar that in the hurly-burly of bingo she put her ear-drops 
into her eye. This caused her to misread Legs Eleven for All 
the Fours and miss a bingo, her successful rival refusing all 
demands for a recount. 

In the resultant speaking of minds, the stall collapsed and 
Mrs. X. was hit on the head by a bingo board and inserted 
as a right occipito-posterior into one of the many valuable 
prizes—viz., a spin-dryer. Dr. Y. was immediately summoned 
and took nearly half an hour to get there; and even after he’d 
switched off the dryer, Mrs. X. said things still kept on going 
round and round and shock set in. 

Since then, she alleges, her majestic bellowings of BINGO! 
have shrunk to a croak so insignificant that, in five weeks, she 
has not collected more than two sets of fish-servers. She 
cannot concentrate, and on the rare occasions when she gets 
to sleep it does her no good because she dreams she is awake. 
Nor was it the first time that Dr. Y. had been careless; only 
last month he gave their Lily an elastic stocking with no 
instructions on it and she nearly choked to death trying to get 
it on over her head .. . 

Mr. Crumb, the Ministry of Health’s chief nark for the area, 
said he had been studying the case carefully, and had spent 
£74 8s. 6d. of public money at bingo, all in sixpences. He had 
endured contumely when insisting on separate receipts for 
each sixpence. He believed that bingo was a healthful pursuit, 
requiring great powers of concentration, skill, and endurance; 
an air-cushion, too, was useful. Modesty forbade him to 
mention his own achievements, but in the room with him were 
two canteens of cutlery and an inflatable beach-ball; and, if 
the chairman wished, the chauffeur could bring in the rest of 
the loot from the Rolls. 

To him, continued Mr. Crumb, Mrs. X. personified all 
that was best in bingo, one born in the purple as befitted a 
bingo queen (1961), and he was not surprised, nor was his 
respect for her diminished, by the fact that she had two nice 
wins on Ernie. Bearing her suffering nobly, this gallant little 
woman alternated between the sunshine of bingo and the 
shadow of Dr. Y.’s insanitary consulting-room. Mr. Crumb 
hoped that the most searching inquiries would be made as to 
why Dr. Y. was roistering at the Wittering Parva chess club 
while disturbances of apocalyptical dimensions were ravaging 
the bingo stall. 

On behalf of the Ministry, he advised that Mrs. X.’s losses 
in bingo prizes be computed and that Dr. Y. be fined twice 
their value, plus the costs of all these investigations, plus 10% 
as an economic regulator. The chairman agreed it was thumbs 
down for Dr. Y., too right it was; but the cash might be hard 
to collect, for Dr. Y. had resigned from the health service and 
was running a lucrative bingo stall on the South Pier at 
Blackpool. 

* * * 

On a fortunate day some years ago I found Walter, a long- 
distance lorry driver, working on his old car. He had the gear- 
box down. ‘“‘ Trouble?” I asked. ‘‘ No, ” was the revealing 
reply; ‘“‘just thought it was about time I had a look in here.” 
Then and there it was arranged that he should look after my 
car. A hypochondriac by nature, if I had not become a doctor 
I would constantly be seeking advice for the feeling in my head 
that is not exactly a pain and the sort of numb feeling in my 
toes that is not exactly an ache. As it is, I have found an outlet 
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in a morbid anxiety about my car, and here was a man who would 
indulge my fears. Time showed that he took pleasure in doing 
so. It was a disappointment to us both when I had nothing to 
complain of. Squeaks and rattles were patiently investigated, 
cured where possible, alleviated sometimes, and always I was 
offered reassurance. Vi-beration is a favourite explanation of 
Walter’s, and there is no doubt he is right. From rest, up through 
the gears to 70 m.p.h., one word adequately describes the 
mechanism of a popular car—viberation. What a relief to be 
free from dependence on a garage where comment varied from 
the merely irritating, “‘ Well, sir, I saw the boy working on it. 
He’s gone to lunch now. Try it out, anyway. It should be 
all right’, to a real death sentence, ‘‘ You’ll have to be careful 
with that halfshaft, sir; it might go at any time.” Walter sub- 
jects all parts of the car to a regular check, and never shrinks 
from a major engine overhaul. Using wooden planks and 
blocks, he lifts the front of the car, puts on his reading-glasses, 
and slowly goes to work. Occasionally I help. The intensity of 
Walter’s concentration equals that of a brain surgeon. “‘A 
little further over with the lamp, sister. */, spanner. Hammer 
and chisel, please. Quick, get the tin under here.” 
* » . 


I have never enjoyed syringing ears, and the ancient syringe 
with which the surgery was equipped did not add to the 
pleasure. It delivered a very poor jet and was always liable to 
backfire. Softening the way with oil was undoubtedly a useful 
preliminary measure. When the end of my locum appoint- 
ment was only five days away, I began to advise patients to put 
the drops in their ears for six days before coming back. As the 
days passed, the course of preliminary treatment with the oil- 
drops did not need to be so long and, by my last day, I was 
advising just two days’ treatment. Saturday night came and 
the last patient of the last surgery walked in. I asked him what 
he was complaining about, and he replied, “‘ I have wax in my 
ears, Doctor.” My spirits rose as I wrote a prescription for 
ear-drops, advised him to return on the Monday for syringing, 
and rose to show him to the door. To my dismay, he looked at 
the prescription and said, “‘ I’ve often had my ears syringed out 
and Dr. X told me all about the routine. I got these drops from 
my chemist three days ago and I’ve been using them since. The 
wax should be soft enough for you to go ahead right away.” 

= ~ . 


Well, summer holiday 1961 is over, and after a fortnight of 
mumps and chickenpox almost forgotten. It was fun, though, 
fiying to the Channel Isles, hardly marred by the unexpected 
reunion with two of my patients staying at the same hotel. A 
third had apparently missed me by one day, while a fourth, 
warned of my arrival, sent me a picture postcard together with 
an invitation to tea. Anyhow no-one in my immediate neigh- 
bourhood died, was drowned, or needed urgent medical care. 
Thus began a fortnight of sun, sea, and sketching, with watch 
forgotten and time unmentioned. Back in the plane the voice 
of our local dispenser, sitting directly behind me, brought me up 
with a jolt on the job to hand. Guernsey 10.30 A.M., surgery 
2 P.M. with locum gone and waiting-room bulging. And what 
have I got to show for it all? The best tan ever and the 
pharyngitis of a lifetime, and it’s small consolation that the 
highest in the land seem to be affected with the latter. But, 
cheerful thought, it is high time I started planning summer 
holiday 1962. 

* = * 

The candidate had difficulty in recognising a cystoscope, 
which she identified as biopsy forceps. Demonstration of the 
optical system seemed to help little. ‘‘ Well,” said the 
examiner, to make the hint broader, “ it has to be used under 
water.” Light dawned. ‘“‘ A periscope, Sir.” 

° a * 


** Thou shalt not kill, but need’st not strive 
Officiously to keep alive ” 
Was once the call. 
But now, with crowded roads to drive, 
To keep alive, thou should’st not strive 
—at all. 


Letters to the Editor 





TEACHING OF EVERYDAY PSYCHIATRY 

Sir,—I should like to recommend the articles by 
Prof. Romano (July 8) and Dr. Kehoe (July 15) to the 
attention of physicians interested in medical education. 
These articles describe some of the philosophy and activi- 
ties of the department of psychiatry and the psychiatric- 
medical liaison department of the University of Rochester 
School of Medicine—widely esteemed in the U.S.A. for 
its education of students, particularly in the psychiatric 
aspects of medicine and in those qualities which quicken 
the doctor’s perception of the humanity of his patients. 
The Rochester school is a model which United Kingdom 
and Commonwealth medical schools could study with 
benefit. 

Prof. Romano states that, in his view, we are seeing a major 
reorientation (of medical attitudes and practice), as great 
perhaps as that which took place in the 16th century in Padua 
with the beginning of systematic instruction in bedside teaching. 
Having seen the expressions of this reorientation in the U.S.A., 
I agree; and I think the same awareness of the nature of man 
and disease is not manifest in practical changes in the curricu- 
lum of many United Kingdom and Commonwealth medical 
schools. 

Most of your readers are aware of the considerable need to 
improve medical education in its psychiatric aspects and io 
improve the training and number of psychiatrists. To bring 
some aspects of the English situation into the perspective of 
American developments, I should like to emphasise certain 
points: 

(1) The department of psychiatry at the University of 
Rochester is allotted more of the teaching time of medical students 
than any other department in the medical school with the exception 
of the department of internal medicine—that is, it occupies more 
time than, individually, the departments of surgery, obstetrics 
and gynecology, physiology, anatomy, biochemistry, &c. The 
department of psychiatry is allotted a substantial portion of the 
teaching time in all four years of the undergraduate medical 
course. 

(2) The department of psychiatry at the Tiniversity of 
Rochester was developed out of a gift of 3 million dollars fifteen 
years ago, the department’s benefactions being further increased 
by substantial gifts since. To build and organise a comparable 
department of psychiatry in a London teaching hospital today 
would possibly cost £1-1"/, million. This gives some idea of the 
need for imaginative and foresighted spending in developing a 
first-class department of psychiatry within the framework of 
the teaching hospital. Perhaps this need can be seen alongside 
the fact that only recently have the teaching hospitals of the 
London medical schools begun to establish chairs of psychiatry 
and most are still without such chairs. 

(3) One of the dominant attitudes in departments of 
psychiatry in the U.S.A., such as the Rochester department, is 
the attitude that psychiatry is concerned not only with madness 
and neurosis but particularly with the humanisation of medical 
practice. Associated with this, there is a considerable emphasis 
on so-called ‘“‘ dynamic” psychiatry and on understanding 
human beings, their major psychosocial stresses, and how they 
handle them. In Britain, for complex reasons, psychiatrists are 
still in the main concerned with gross psychiatric illness, a 
phenomenological, rather descriptive, “‘ organic” approach to 
patients and to aspects of psychiatry collected roughly together 
as ‘‘ social psychiatry ’’. If psychiatrists in Britain are to con- 
tribute, with more profit, to the ordinary physician’s under- 
standing of what is really happening to his patient, there must 
develop, in every teaching hospital, departments of psychiatry 
somewhat after the Rochester model—namely, departments 
which are well staffed and financed, where there are many 
experienced, dynamically oriented psychiatrists to give close 
personal supervision to trainee psychiatrists and students, and 
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where the staff is allowed the luxury of treating limited numbers 
of patients in some depth. This type of training widens the 
perception of the psychiatrist and he becomes a more suitable 
model and instructor for the medical student. 

In the past, Britain has produced practical, skilled 
clinicians, and in the U.S.A. today British physicians are 
valued for their clinical judgment and sound bedside 
diagnostic skill, particularly their skill in detecting and 
evaluating physical signs. While I esteem the clinical 
standards of the British physician, I believe that many 
schools in the U.S.A., such as the Rochester school, are 
today graduating a type of clinician more appropriate to 
the treatment of patients than that produced in Britain, 
not perhaps as skilled in some areas of organic medicine, 
but far more sophisticated in interviewing and in enabling 
patients to elaborate into awareness what is really 
troubling them. 


Maudsley Hospital, 


London, S.E.5. WILLIAM ORCHARD. 


Sir,—Dr. Klauber’s interesting article (July 22), 
illustrating history-taking in the light of knowledge of 
unconscious mental processes, concludes that training in 
these methods is virtually lacking. 

Having attended a seminar at the Tavistock Clinic for 
three years, while working as a G.P., I have been trained to 
be sensitive to the undertones that he describes, as is 
illustrated in the following case. 


A married woman of 27 complained that she had not had 
a normal period for 4 months, though she had had intermittent 
bleeding at intervals of never more than 4 weeks. She had 
not felt well during this time, but had not had any pain or other 
symptoms. I had attended her only a dozen times in the 
6 years she had been a patient, the main reason being for 
infertility after 6 years of marriage some 4 years ago. She 
conceived the next year, and bore a son within a year of the 
investigation. 

She appeared fit, she was not pregnant, and nothing abnormal 
was found in the pelvis. I told her of my negative findings and 
waited. She then volunteered that in fact she was constantly 
worried about her child, and that this had been worse during 
the past 4 months, though the trouble had been present ever 
since his birth, but she had never been able to tell anyone 
because it sounded so silly. I had certainly never suspected 
this, and had always thought her a sensible and uncomplaining 
woman. I suggested that she might like to tell me all about it 
and gave an appointment for a long interview. 

At this interview a few days later she told me that she always 
felt nervous whenever her child was not with her, and resented 
anyone else looking after him, even her husband, her sister, or 
her mother. This feeling was intense enough for her to prefer 
to carry him about as a baby rather than push him in a pram. 
The feeling always became worse towards nightfall, and she 
had not been out of an evening since he was born, because she 
would not trust any baby-sitter whatsoever. 

I asked her if she had any idea what might be the reason for 
her fears, and she told me how she was admitted to hospital in 
labour in the midst of a terrific thunderstorm towards nightfall, 
when it was found that the baby was presenting as a breech, and 
that in her confused state after the delivery she gathered that he 
was jaundiced, and had to be taken away to the nursery 
immediately. (I do not want to make an issue of the facts of the 
confinement, but merely to recount her views.) She felt that 
his life was in danger and that his separation from her a further 
hazard, and that this feeling had remained with her ever since, 
especially in circumstances mimicking the time and meteoro- 
logical conditions. 

Discussion of her childhood and marital relationships did not 
reveal anything very striking at this interview, but thinking that 
this was a latent postpartum depression, and not being able to 
give her a further appointment for a fortnight, I gave her an 
anti-depressant (mono-amine oxidase). 


She next appeared exactly a week early for her appointment, 
but I was unfortunately deaf to the significance of this at the 
time. On the correct day she appeared half-an-hour late, 
apologetic and wreathed in smiles, but thus limiting our talk to 
under half-an-hour. 

She told me that she felt very much better, and had been out 
in the evening six times since our last interview, four of them 
since our abortive encounter the previous week. The improve- 
ment had occurred 2 days after the interview, and had been 
sudden. 

On the intervening day, however, a dramatic incident had 
occurred. A neighbour had given her child a sweet which he 
had inadvertently inhaled, and while he turned blue with open 
mouth before her eyes, she was incapable of action, but could 
only call her sister, who happened to be at her flat. The latter 
promptly turned him upside down and hooked the sweet out 
with her finger. 

She ascribes the improvement she has made to the realisation 
that she is not essential to her son’s wellbeing—but would this 
history have been obtained at all by orthodox history-taking, 
and would she have improved without it ? 


London, S.W.11. MICHAEL COURTENAY. 


THE N.H.S. UNNECESSARY ? 


S1r,—We are sorry that your leader of July 22 on 
The Genesis of the British National Health Service thought 
fit to charge us with a lack of objectivity; for, if there are 
good points to be made against us, it is a pity to employ 
such a poor one. May we, however, add something on 
the two matters of substance you raise ? 

We agree, and we said so in the pamphlet, that the 
efficiency of a medical system cannot be judged uniquely 
by the economic resources devoted to it, that there is 
something vaguely described as “ quality’ which ought 
to be taken into account. But has anyone the slightest 
idea how to measure this “‘ quality”? If so, we should 
like to know about it. Why then neglect quantity which, 
after all, is relevant and can be measured ? In the mean- 
time, and particularly in the light of recent revelations of 
defects at so many points in our medical arrangements, to 
assume that the quality of our medical services is superior 
to that in other Western countries would be just one 
further instance of British complacency. 

As for the second matter, that of the concentration of 
consultants in the London area, we have looked at the 
figures again and we cannot accept the correction you 
proffered. Even when a more restricted definition of the 
Metropolitan Area is taken, what we said is broadly correct. 
We knew about Wessex! It has further to be kept in mind 
that, in order to be on the safe side in our comparison, we 
made no allowance for post-war private practice, and we 
imagine that private practice is fairly heavily concentrated 
in the London area. Our original statement stands that 
“the National Health Service has not changed greatly 
the distribution of consultants as between London and 
the provinces ”’. 

JOHN JEWKES 


Oxford. SYLVIA JEWKES. 


APPROVED NAMES 
S1r,—One answer to Dr. Edwards’ query (July 15) why 
approved names are to be preferred is the superabundance 
of trade names. 
Here are 2 examples from the British National Formulary: 
phenoxymethylpenicillin: ‘ Calcipen V’, ‘ Compocillin Vs; 
‘ Crystapen V ’, ‘ Distaquaine V ’, ‘ Eskacillin V ’, ‘ Icipen V’, 
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*‘Orapen V-K’, ‘ Penavlon’, ‘ Penicillin V’, ‘ Penvikal ’, 
*V-Cil-K’; and hydrocortisone: ‘ Cobadex’, ‘ Cortef’, 
‘ Cortril ’, ‘ Ef-Cortelan ’, ‘ Genacort ’, ‘ Hydrasson ’, ‘ Hydro- 
Adreson’, ‘ Hydrocortistab’, ‘ HydroCortisyl’, ‘ Hydro- 
cortone ’, ‘ Medihaler Cort’, ‘ Pabracort ’. 

For the slightly greater effort involved in memorising some 
polysyllabic words, we have the advantage of knowing when 
we are talking about the same drug! And newly qualified 
doctors will know comparatively few trade names, for these are 
rightly discouraged in the medical-school teaching of pharma- 
cology and therapeutics. Not all trade names are useful, as 
mnemonics or otherwise. Chlorpromazine and promazine 
indicate to me two closely related compounds, while- 
‘ Largactil ’ and ‘ Sparine’ do not. 

PETER J. BANFIELD. 


ATHEROMA IN THE BANTU 

S1rR,—When our papers}? were written it was com- 
monly held, despite Becker’s * work, that the Bantu were 
virtually immune to atheroma, and that in general “ heart 
and arterial disease”’ was very rare.t The primary 
object of our study was to acertain whether these views 
were correct. We found that aortic and cerebral vessel 
atheroma was common, as was heart-disease. Coronary 
atherosclerosis and its complications also occurred, 
albeit with less frequency than in the white races. These 
basic findings seem to be accepted, although much con- 
troversy has arisen over the actual incidences of coronary- 
artery disease and the various types of heart-disease 
encountered. To some of these criticisms we wish to 
reply. 

On the subject of angina pectoris, Dr. Isaacson and his 
colleagues (July 1) seem to have misread us. We did not claim 
that 13% of our patients were suffering from angina while in 
congestive failure; we said that prior to the onset of failure they 
had complained of pain in the chest. As this pain resembled 
closely the pain complained of by patients with syphilitic 
aortitis, we said: “‘it would appear that in some of these 
patients at least, myocardial ischemia was the cause of the 
chest pain’’. Our critics now agree that the Bantu does get 
angina; but they consider it ‘‘ excessively rare’ except when 
due to aortic syphilis. Even if coronary-artery disease is 
excluded, other potent causes of cardiac ischemia are com- 
monly found in the Bantu—e.g., severe anemia, valvular 
disease, and hypertension. These diseases may all cause 
angina in other races. Why not in the Bantu ? 

Isaacson et al. do not appear to have noticed that we agree 
with their view that patchy fibrosis is a frequent finding in 
heart-failure, even in the absence of coronary atheroma. This 
is well shown in our table and is also discussed in the text. 
We follow Fishberg’s ° belief that much of the fibrosis in hyper- 
trophied hearts is basically due to ischemia; this being so there 
is little difference between the fibrosis found in hypertrophied 
hearts and that found associated with coronary-artery disease. 
The term “ minute infarct” is thus not unreasonable. 

Another point at issue concerns the large numbers of cases of 
undiagnosed cardiac failure in all clinical series so far published. 
Most of these cases are not reflected in necropsy studies, and the 
explanation for this discrepancy must be either that the clini- 
cians are failing to diagnose accepted types of heart-disease or 
that the pathologists are failing to diagnose large numbers of 
cardiomyopathies. We cannot accept the suggestion by 
Isaacson et al. that a major reason for this discrepancy is a 
tendency, much greater than in other diseases, for patients with 
cardiomyopathies to die at home. 

Our own group of undiagnosed cases numbered 65; and 
necropsies were performed on 21 of the 25 who died. Well- 
recognised causes of death accounted for 10; in 9 of the 
. Laurie, W., Woods, J. D. Lancet, 1958, i, 231. 

Laurie, W., Woods, J.D. Amer. ¥. Cardiol. 1960, 5, 48. 
. Becker, B. J. P. S. Afr. ¥. med. Sci. 1946, 11, 197. 


. Department of Nutrition, South Africa. S. Afr. med. F. 1956, 30, 276. 
. Fishberg, A. M. Hypertension and Nephritis. Philadelphia, 1954. 
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remainder left ventricular hypertrophy was associated with 
renal lesions known to coexist commonly with hypertension. 
The blood-pressure may fall in hypertensive cardiac failure, 
and as we had no records to suggest that these patients had not 
previously been hypertensive, we considered they had died 
from decompensated hypertensive cardiac failure. To us this 
appeared more reasonable than to disregard the renal changes 
and to assume the presence of a cardiomyopathy. We have 
never denied the existence of Bantu cardiomyopathy; but our 
findings suggested that it was not responsible for the bulk 
of the undiagnosed cases of cardiac failure. 

In our previous letter we used the subject of diabetes as 
an example of the way in which clinical misbeliefs may 
arise. This letter was no criticism of the Durban Medical 
School, as at the time under discussion this institution 
did not exist. We believe that one of the most important 
factors in the genesis of such misbeliefs is that Bantu 
medicine is largely in the hands of European doctors, 
many of whom are unable to speak the native languages. 
Also, all the series so far published deal with urban 
hospital populations. Only when the Bantu is studied in 
town and reserve alike by men fluent in his own language 
or by men of his own race will the true state of affairs be 
revealed. Until such time controversies like this must 
inevitably continue. 


Public ae Smeg = vane’ ‘ine Won. LAURIE 
Pert est Hospital, 
Hollywood, Western Australia. J. D. Woops. 


MALIGNANT LYMPHOMA AND ACUTE 
LYMPHATIC LEUKEMIA IN PEOPLE WORKING 
IN AN EAST AFRICAN MEAT-PACKING HOUSE 


S1r,—We wish to record 3 cases of malignant lymphoma 
and/or acute lymphatic leukemia with a peculiar epidemio- 
logical picture, the significance of which is by no means 
clear. 2 of the patients worked in an East African 
slaughter-house and meat-packing factory, while the third 
was the son of a man employed at the same place and in 
the same capacity as the others. 


CaAsE 1.—A 52-year-old Ashkenazi, born in Israel, was 
admitted on Sept. 9, 1957, with a mediastinal tumour spreading 
peribronchially to both lungs. A month later an enlarged spleen 
and the features of acute lymphatic leukemia became apparent. 
The disease ran its course in six months and postmortem 
examination confirmed the diagnosis of a malignant lymphoma 
with infiltration of bone-marrow. 

CasE 2.—A 55-year-old Ashkenazi, born in Israel, was 
admitted on March 16, 1961, because of fever for three weeks. 
He was delirious, and pulse and respiration rates were increased. 
His skin was covered with numerous brownish papules. The 
blood-film showed an acute stem-cell leukemia. He died 
18 hours after admission. Postmortem examination showed 
leukemic infiltration of skin and internal organs, a moderately 
enlarged liver and spleen, and severe involvement of lymph- 
nodes. Multiple pulmonary emboli were the immediate cause 
of death. 


CasE 3.—A 12-year-old boy of Ashkenazi origin, born in 
Israel, was treated for two months because of skeletal pain and 
difficulties in standing and walking. Kyphosis due to osteo- 
porosis of the spinal column was found. On the basis of sternal 
puncture and bone biopsy, reticulum-cell sarcoma was 
diagnosed. After two months, acute stem-cell leukaemia made 
its appearance and a month later he was dead. 

The first two patients and the father of the third are members 
of a guild, about 40 in number, who are employed at an East 
African slaughter and packing-house as religious meat cleaners. 
The work consists in stripping certain parts of the slaughtered 
animals of their blood-vessels. The men suffer frequent 
minor cuts of their fingers and hands. The third patient was 
never in East Africa and had no contact with slaughtered 
animals. He, as well as the first 2 patients, presumably ate 
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rather larger quantities of meat than is usual in Israel. The 


three patients were not related. 

In the present state of knowledge it would serve no 
useful purpose to speculate for long on the significance of 
these observations. Although the association may be a 
chance one, it would probably be unwise to disregard 
completely other factors common to all 3 cases, particu- 
larly in view of recent work on the “ African lymphoma 
belt ” 1 suggesting a possible relation with African cattle 
disease. The next step in clarifying the problem should 
obviously be the collection of more information about the 
incidence of malignant lymphoma and/or acute lymphatic 
leukzemia in people exposed to conditions similar to those 
of our patients. 

We are indebted to Dr. A. Fried, Prof. A. De Vries, and Prof. J. 
Casper of the Bilinson Hospital for the data on the third patient. 
HARRY HELLER 
R. ROUBENOFF, 


Department of Medicine, 
Tel-Hashomer — Hospital, 
srael, 


RADIOLOGICAL LUNG-FUNCTION STUDIES 

S1rR,—We were greatly interested in the letter from 
Dr. Marchal and Professor Kourilsky (July 15) concerning 
our work on this subject,? and we acknowledge that they 
and their coworkers had done similar work some years ago. 


Our aim was to correlate variations in radiological lung 
density with spirometry comparing similar areas in both lungs. 
Although in our paper we described the use of only two sites 
within each lung, the method can be used to compare a large 
number of such areas. Your correspondents criticise us for 
using a logarithmic amplifier. As we explained in our paper, 
this type of amplifier was chosen deliberately because absorp- 
tion of X rays in soft tissues follows a logarithmic curve and we 
wished to obtain a linear recording over a wide density range. 
In our earlier work we used a standard amplifier but found that 
a quantitative analysis of the resulting logarithmic recordings 
was impossible. 

We have had no experience of the very sensitive photo- 
multiplier described by Dr. Marchal and Professor Kourilsky, 
but if they give results similar to our own we assume it must be 
satisfactory. 


R. E. STEINER 
J. W. Laws. 


Radiodiagnostic Department, 
Postgraduate Medical School, 
London, W.12. 


NEW METHOD OF PREPARING 
LEISHMAN’S STAIN 


Sir,—The standard method of preparing Leishman’s 
stain is to make a 015% solution of the powder in pure 
(acetone-free) methyl alcohol.? As methyl alcohol is not 
freely available in this country and is expensive besides, 
we tried a new method. 

A 0:15% solution in methylated spirit is prepared. This is 
then placed in a water-bath, which is brought to the boil. The 
stain is kept in the bath till the reddish tinge of the solution 
disappears and it acquires its usual violet-blue colour; this takes 
about 20 minutes. It is then filtered and kept in an incubator at 
37°C for 24 hours. The stain is now ready for use. 

To stain a blood-film the solution is added drop by drop till 
it entirely covers it. After 2 minutes, an equal quantity of dis- 
tilled water is added, and the water and stain are mixed by 
blowing on the slide. The mixture is allowed to act for 30 
minutes, after which it is poured off and the slide washed in 
tap-water and dried. It is examined under the microscope as 
usual. 


In staining blood-films we obtained just as good results 





1. Burkitt, D., O'Conor, G. T. Cancer, 14, 258, 270. See Lancet, 1961, 
i A 

2. Steiner, R. E., Laws, J. W., Gilbert, J.. McDonnell, M. J. ibid. 1960, 
ii, : 

3. Schafer’s Essentials of Histology (edited by H. M. Carleton and R. H. D. 
Short). London, 1954. 


as with Leishman’s stain prepared by the standard 
method. 

I should like to thank Prof. D. N. Bagchi for permission to publish, 
and Dr. M. V. S. Achar for his help. 


Department of Physiology: 
M, P. Shah Medical College, 


Jamnagar, Gujarat, India. M. B. PAMNANI. 


CHLORHEXIDINE/CETRIMIDE MIXTURE FOR 
WASHING HANDS 

Sir,—Disinfecting the hands of doctors and nurses is 
important in preventing cross-infection.1 In advertise- 
ments, the antiseptic action of soap in tablet form contain- 
ing hexachlorophane is said to be more effective than that 
of ordinary toilet soap. 

My own experience of many bacteriological tests suggests 
that the difference is very small. The Ministry of Health do not 
recommend this so-called ‘“ antiseptic’? soap; and I would 
agree, for I am sure that the only preparation to disinfect and 
cleanse the skin adequately is an antiseptic detergent mixture 
with a minimum lather. Doctors and nurses need to change 
their opinions on the subject of hand washing. A soap which 
lathers is looked on as ‘‘ good”, and one which lathers very 
little as ‘‘ bad ”. The opposite is the case. 

An effective mixture must be esthetically pleasant to use, 
should not harm the skin, and the risk of allergic reactions 
should be minimal. The hexachlorophane detergent mixture 
‘ Phisohex ’ is widely used in America; and some hospitals in 
Great Britain are using it in the wards and operating-theatres 
instead of soap. My own experiments confirm earlier reports of 
its effectiveness: it acts as a slow cumulative antiseptic. But 
it is expensive; and we have attempted to develop something 
cheaper. 

After trying, unsuccessfully, to produce mixtures of hexa- 
chlorophane, olive oil, emulsifying wax, and different detergents 
a mixture of cetrimide and chlorhexidine (‘ Hibitane’) was 
evolved. Mr. S. W. Taylor, M.P.S., of the Western General 
Hospital made the preliminary experiments, and Mr. R. J. 
Barrett, M.P.S., of Hull Royal Infirmary, formulated a relatively 
stable mixture, containing cetrimide 10%, chlorhexidine 1%, 
*Polawax’ 45%, liquid paraffin 15%, hydrous wool fat 
(‘ Lanolin ’) 3%, and distilled water to 100%. This mixture 
is inclined to separate out slightly after about seven days, 
and therefore requires shaking. The chlorhexidine does not 
crystallise out; but tap water must not be used or the chlor- 
hexidine will be thrown out of solution. Furthermore, the 
container should be rinsed out with distilled water before being 
filled; and the chlorhexidine/cetrimide mixture should not be 
mixed with any other solution. It costs 8s. 9d. per litre to make 
as compared with 32s. per litre for ‘ Phisohex ’. 

The product was subjected to very stringent tests. The 
organisms tested were Staphylococcus aureus, Escherichia coli, 
and Pseudomonas aeruginosa, isolated from patients in the Hull 
hospitals. Eight tests were carried out on my hands with 
batches of different ages, from freshly made to seven months 
old. The age of the solution did not make any difference to the 
consistency of the mixture or to the bacteriological results. 

1 ml. of an eighteen-hr. broth culture of two or three of these 
organisms was rubbed on to my hands, which were then dried 
in warm air over a bunsen flame. The fingertips of both 
hands were then placed on two blood-agar plates.? Confluent 
bacterial growth was obtained in every case, and only a slightly 
smaller number of colonies was obtained after washing with an 
ordinary toilet soap; and very little reduction (still practically 
confluent) when hexachlorophane bar soap was used. The 
technique of washing with the chlorhexidine/cetrimide mixture 
was to squirt 3-5 ml. of it on to the palms, add a little water, 
and work it up to give a creamy film. A brush was not used. 
After forty-five seconds the hands were thoroughly rinsed in 
warm running water and then dried over the bunsen. Finger- 
tip cultures from both hands were taken on two blood-agar 


~~ 1, Lowbury, E. J. L., Lilly, H. A. Brit. med. J. 1960, i, 1445. 
2. Smylie, H. G., Webster, C. U., Bruce, M. L. ibid. 1959, ii, 606. 
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plates and on two agar plates containing 1% ‘ Lubrol W ’/0:3% 
egg lecithin (which are antagonists to cetrimide and chlor- 
hexidine). On blood-agar plates no growth was observed with 
five of the pairs of cultures; in the other three there were 2 
colonies of E. coli on each pair of plates. On the plates contain- 
ing the antagonists there were a few (but never more than 9) 
colonies of E. coli on each pair of plates. 

This finding is not alarming because, though the organisms 
are still alive, they probably cannot be transmitted to another 
patient. Forty-five seconds was chosen because nurses and 
doctors in the wards are unlikely to wash their hands for longer. 
With thirty seconds’ washing, only slightly inferior results were 
obtained. The mixture has also been used by surgeons for 
“scrubbing up”. The hands of one, who never uses a nail 
brush, were sterile after washing, and remained sterile after 
performing a surgical operation for two hours in gloves. This 
was exceptional, however, and though the chlorhexidine/ 
cetrimide mixture acts more quickly, its effect lasts for a 
shorter time than hexachlorophane liquid preparations. 

In the past six months the preparation has been exten- 
sively used by nurses and by doctors in the Hull hospitals. 
Several doctors complained that it did not lather, and 
some disapproved because they liked “‘a good wash with a 
cake of soap ”’; a few, notably women doctors, liked it and 
found it esthetically pleasant. Repeated use can lead to 
soreness of the hands, which is probably due to the 
cetrimide. It should probably not be used routinely, but 
only when special asepsis is required—i.e., before minor 
operations, such as catheterisation, in midwifery, or 
after handling linen or dressings presumed to be infected 
with pathogenic organisms. 

Mr. Scott (June 10) advocated a ten-second rinse in 
0-5% cetrimide and 0-:05% chlorhexidine in 70% spirit. 
This technique is, no doubt, useful in the operating- 
theatre, but is hardly practicable for general use. Doctors 
and nurses would object to the roughening action of the 
alcohol on the skin. By contrast, the mixture that I 
describe is esthetically pleasant to use. 

My thanks are due to Mr. R. J. Barrett, group pharmacist, and 
to Mr. S. W. Taylor for their able assistance. 


Western General Hospital, 
Hull, Yorkshire. J. GORDON ALEXANDER. 


CHOLINE SALICYLATE FOR 
ARTHRITIC AND RHEUMATIC PAIN 

Sir,—Your comment in an annotation! that “... it 
does seem that choline salicylate will be a useful addition 
to everyday therapeutics” suggested to us that this new 
drug might be worth investigating in arthritic and 
rheumatic conditions, in which lengthy salicylate therapy 
for pain is indicated. These are the preliminary findings 
in 25 patients given a solution containing 25% w/w 
choline salicylate and 1% w/w caffeine in a base of slightly 
increased viscosity (‘ Cholisate ’ Ashe). 

Most previous investigators 2-7 chose a solution containing 
approximately 17% choline salicylate. But I found that a 
standard dose of one teaspoonful at 25% concentration was 
equally well tolerated and was more effective in relieving pain. 
1% caffeine was incorporated to help to counteract the depres- 
sion often observed in arthritic patients, and to act as a mild 
diuretic. All patients were instructed to take the drug in coffee, 
tea, or other sweetened beverage; in these it is quite palatable. 

Doses of one teaspoonful were given and the effect compared 
with 10 gr. doses of aspirin. All 25 patients in this series were 
being treated either for low back pain or for arthritis of the hip 
. Lancet, 1960, i, 1232. 

Broh-Kahn, R. H. Int. Rec. Med. 1960, 173, 217. 
Leary, J. F. ibid. p. 259. 
Wolf, J. W., Aboody, R. ibid. p. 234. 
. Nevinney, D., Gowans, J. D. C. ibid. p. 242. 


. Thomas, R. P. ibid. p. 248. 
. Winter, R. E. ibid. p. 255. 
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and knees; in all cases choline salicylate was given to relieve 
pain. 15 reported equal or better relief of pain than by aspirin, 
5 reported that their pain was not relieved as well as by 10 gr. 
of aspirin, and 5 were uncertain. None of the 25 complained of 
any gastric disturbance, though 5 of them had been unable to 
take aspirin in any form because of severe gastric irritation. 
These results agree with those of other workers,?—’ though 
Thomas ®° noted gastric complaints in 3 of his 45 patients. 
But the incidence of these complaints is lower with choline 
salicylate than with others, such as aspirin.2> Leary ® sug- 
gested that choline salicylate might be most useful in pediatric 
and geriatric practice since it is both palatable and stable. 
These preliminary results indicate that choline 
salicylate is certainly worthy of further investigation. 


Leatherhead, Surrey. A. D. EVERETT. 
RELATION BETWEEN CALORIE INTAKE AND 
BODY-WEIGHT IN MAN 

S1r,—It is comforting to learn from the article by Dr. 
Thomson, Mr. Billewicz, and Dr. Passmore (May 13) 
that the common observation of lack of correlation between 
body-weight and food intake now rests on a respectable 
statistical footing. Alas, there are one or two semantic 
problems which make a literal interpretation of their dis- 
covery difficult if not impossible: 

(1) In their study, the Second Committee on Calorie Require- 
ments of F.A.O.! implied that a man can eat kilogramme- 
calories. One can visualise him eating a piece of bread and 
butter, but not kilogramme-calories. Presumably this shorthand 
language arises from the belief that if on burring a piece of 
bread and butter in a bomb calorimeter an amount of heat is 
released sufficient to raise the temperature of so many grammes 
of water by so many degrees Centigrade, then the same amount 
of heat will be generated if a similar piece of bread and butter 
is fed to a man. 

(2) Accurate measurement of the calorie is bedevilled 
by the influence of the environment. Thus as soon as we 
heat a mass of water above its environmental temperature 
it will start to cool in an exponential fashion according to 
Newton’s law. Unless we are careful to ensure that at the time 
of measuring the temperature of the water its absolute rate of 
heat-loss is exactly equalled by the rate of addition of heat to 
the system, we are not measuring a steady state. When indirect 
calorimetry measurements are made a steady state of heat 
exchange is assumed; and it is usually conveniently forgotten 
that shortly after the ingestion of food, the results of direct and 
indirect calorimetry do not agree.? Poulton ® analysed data 
from the experiments of Benedict and Carpenter, and DuBois, 
and found that direct and indirect calorimetry only agreed 
closely when the respiratory quotient (R.Q.) was in the region 
of 0-785. At a lower R.Q. than this the indirect estimate of heat 
production is too high, while at a higher one it is too low. 
Poulton concluded that under basal conditions the values for 
carbon-dioxide production agree more closely than the values 
for oxygen consumption with heat production measured directly 
at the time. 

(3) What do Thomson et al. mean by energy expenditure ? 
From their emphasis on muscular activity they imply that the 
obese may be sloths rather than gluttons. In more precise 
terms they imply that any increments of oxygen consumption 
above the basal level must be concerned with the processes of 
oxidative phosphorylation linked with the shortening of myosin 
fibrils, the kinetic energy of this reaction being quantitatively 
converted into heat. 

The theory of indirect calorimetry rests on the assumption 
that all oxygen entering the body is used for the combustion of 
molecules of protein, fat, or carbohydrate in various combina- 
tions. While it is fair to say that CO, has resulted from the 





1. F.A.O.: Second Committee on Calorie Requirements (1957). F.A.O. 
nutr. Stud. no. 15. 
2. Benedict, F. G., Carpenter, T. M. Publ. Carneg. Instn, 1918, no. 261, 


p. 173. 
3. Poulton, E. P. Nature, Lond. 1938, 141, 145. 
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combination at some stage in its life-cycle of carbon with 
oxygen, surely one is not entitled to predict the fate of oxygen 
unless one has labelled the gas and collected it carefully as it 
later appears in water and CO,? Why must we be slaves to the 
mechanistic beliefs of a group of nineteenth-century experi- 
menters who carefully wrote in two-dimensional terms of 
molecules as sources of heat, and ignored the adaptive influences 
of time ? 

We still speak of efficiency in terms of speed rather than in 
terms of survival. The Australian aborigine sleeps naked on 
the ground with environmental temperatures close to the freez- 
ing point of water. In so doing he lowers his oxygen consump- 
tion and his skin temperature.‘ Would his race have survived 
if like his European counterpart he relied on wasteful shivering 
to attempt to keep his skin temperature constant? The fast 
“* efficient ’” method of energy exchange associated with muscu- 
lar contraction is concerned with overcoming the effects of 
gravity. In this circumstance the short time-interval between 
contraction and heat release means that estimates of energy 
exchange from oxygen consumption over short periods 
approximate to steady-state conditions. 

Man’s relationship with his environment is not only gravita- 
tional or muscular. He is also anatomically and physiologically 
related to the external environment by his gut, lungs, skin, and 
central nervous system. We cannot assume that at any given 
moment the rates of energy release or energy absorption by 
these tissues is the same as that of muscle, so how can we ever 
measure a “ steady state’? ? Why is it that, although mental 
effort occasions no marked increase in oxygen consumption, 
this activity above all others in the body is most susceptible to 
anoxia ? 

We may view the paradox posed by Thomson et al. in one of 
two ways. We may accuse our obese patients of gluttony, 
lying, or sloth. Or we may think that the genetic message in the 
obese influences their enzyme systems in such a way that the 
relative proportion of fat in their body tends to remain constant 
in long run, just as blood pH tends to remain constant. Do 
not lean men tend to remain lean ? 


To talk of “calorie balances” is easy. To think of 
adaptation is not so easy. 


Canberra, 


Australia. S. B. Furnass. 


GENETIC FACTORS ON THE X CHROMOSOME 
SirR,—The comments of Professor Polani and Mr. 
Hamerton (July 29) and their hypotheses concerning 
possible localisation of colour-blindness loci on the long 
arm of the X chromosome are of interest. The evidence 
upon which the previous suggestion ® was based is, 
however, less tenuous than their comments imply. 


The significance of the previous reference * to the colour- 
blind mosaic with X-derived isochromosomes? has perhaps 
escaped appreciation. The occurrence of chromosomal 
mosaicism, a mitotic abnormality, in this patient suggests a 
similar mitotic origin of the isochromosomes which must then 
be isoallelic. The possibility of heteroallelic X-derived 
isochromosomes was thus considered and rejected. The 
possibility of regular colour-blindness occurring in (CC+) 
subjects was thought to be too remote for detailed consideration 
but was in fact rejected because no reports have so far appeared 
of regular colour-blindness in examples of the triplo-X syn- 
drome. The possibility that genes on one or other chromosome 
are dormant was thought to be even more remote, for there is 
evidence against gene action mosaicism in man in the occurrence 
of heterozygous manifestation of the colour-blindness gene,* and 
in the extreme rarity either of heterozygotes who manifest 
colour blindness or of colour-blind mosaics. The scanty 
available frequency data about colour-blind subjects with 





4. Scholander, P. F., Hammel, H. an Hart, J. S,, - Lemessurier, D. H, 
Steen, J. . appl. Physiol. 1958, 13, 211. 

5. Benedict, F. G., Benedict, C. G. Publ. Carnes. Instn, 1933, no. 446. 

6. Stewart, J. S. s. oe rg 1961, p. 104. 


7. Lindsten, J. ibid. 1961, i, 1 
8, R. W. Brit. ¥. physiol. Optics, 1959, 16, 83. 
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X-derived isochromosomes are of course entirely consistent 
with localisation on the short arm. These, in a little more 
detail, are some of the steps of the logical argument. They 
may well be faulty. It was for this reason that it was stated ® 
that the case “‘ suggests that the colour-blindness loci are situated 
in the short arm of the X chromosome ” 

There also seems to be some possibility of misunderstanding 
concerning the hypothesis ° relating to factors in the X chromo- 
some. The purpose of this was to direct attention to the possi- 
bility of detectable abnormalities in some maternal X chromo- 
somes. The term “ factor”? was used in its widest sense and 
not in the sense of specific genes. Indeed the absence of sex- 
linked dwarfism has already been pointed out ® as evidence 
against a single gene effect. The factor responsible may be 
identical with the one for gonadal development. The suggested 
localisation of a factor for sex-chromatin manifestation in the 
long arm of the X chromosome is a first step towards dis- 
tinguishing between conflicting hypotheses about the origin of 
sex chromatin from a part? or the whole" of the X chromo- 
some. It should not be regarded as final. 

We may be right for the wrong reasons, but it is not wrong to 
reason rightly if we can. At most we may increase our know- 
ledge, and at least we may define our ignorance. 


Department of Surgery, 
Queen’s College, 
undee. 


JOHN S. S. STEWART. 

S1R,—We have just noticed that there is an error in the 
left-hand column of the diagram in our letter of July 29. 
The suffix should read C/— and not C/+ as in the 
general situation envisaged in this column, there is no 
normal allele present for colour vision. We apologise 
for this error. 


Pediatric Research Unit, 
Guy’s Hospital Medical School, 
London, S.E.1. 


CHROMOSOMAL ASSOCIATION IN MAN 


S1rR,—The association of the acrocentric chromosomes 
in man, to which attention first seems to have been drawn 
by Harnden #” }° following his observations on fibroblasts, 
seems to be predominantly due to an association of the 
satellites, although strands may sometimes be seen 
connecting the short arms of neighbouring acrocentrics 
without any visible satellites being present. 


While I cannot advance data of such elegant objectivity as 
Dr. Shaw,‘ the centromeric attraction to which she has drawn 
attention does not seem to be exclusive to the first chromosome 
but is also seen with the second and third. The possibly 
greater attraction of the first may be related to a peculiarity 
close to its centromere, which sometimes gives a superficial 
appearance of duplication of the centromere, and which is best 
seen when contraction is slight. It is also worth noting that 
association between homologues, which seems a generalised 
tendency,!° is particularly marked between the largest chromo- 
somes. 


The degree of association between the acrocentrics is even 
greater than Dr. Shaw’s data imply since one of her three 
** control ’’ chromosomes, the 18th, shows association both 
towards its partner and towards the acrocentrics. This is 
probably related to satellites, by which I mean small round 
bodies on stalks, which are frequently just discernible and 
occasionally sufficiently well marked to survive photographic 
reproduction. 

The presence of satellites and their connecting strands, or, 
at any rate, of the potentiality to bear satellites, on at least six of 


9. Stewart, J. S. : Lancet, — i, 825. 

10. Stewart, J. S. S., Sanderson, A. le. ibid. 1961, i, 79. 

11. Ohno, S., Mako S. ibid. p. 7 

12. Harnden, D. G. Personal 1959. 

13. Harnden, D. G. in Recent Advances in Human Genetics (edited by L. S. 
Penrose); p. 19. London, a 

14. Shaw, M. Lancet, 1961, i, 1 

15. Hungerford, D. Se ant A. y,, Nowell, P. C., Beck, S. Amer. ¥. hum. 
Genet. 1959, 11, 215. 
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the twenty-two pairs of autosomes in man casts doubt on the 
appropriateness of this term, which was based on analogies 
which are less close than they appeared to be when technical 
resources limited the number of satellited pairs to two. 
While it would be confusing to change the term “ satellite ” 
now that it is so widely used, the probability that a nucleolus is 
likely to require, or even survive, the ministrations of equally 
numerous organisers can no longer be regarded as implied. 


The Children’s Hospital of Philadelphia, 
Philadelphia, Pennsylvania. J. H. Epwarps. 


NUCLEAR SEX IN 
TRIPLOID XXY HUMAN CELLS 


S1r,—The first data on a two-year-old boy with a 
malformation syndrome associated with triploidy were 
reported in your journal. This so far unique individual 
has since been subjected to extensive cytogenetical 
investigations.? ® 

The material examined was taken from three skin biopsies 
from both sides of the body, and from connective tissue 
(fascia lata), bone-marrow, and peripheral blood leucocytes 
(table 1). Of 387 cells from the mutually consistent skin 
cultures 84% were triploid, 13% diploid, 1% tetraploid, and 
TABLE I—MALFORMATION SYNDROME ASSOCIATED WITH TRIPLOIDY: 

CHROMOSOME NUMBERS OF 568 CULTIVATED CELLS DERIVED FROM 

DIFFERENT TYPES OF BIOPSIES 

All metaphases have been analysed. When an exact account was 
impossible the ploidy level has been estimated. 








Type of Chromosome numbers a 
cell culture 45 46 2n 47 48 69 3n | 4n| 6n cells 
Five different pri- 
mary skin cul- 
tures... 1 6 35 | 54 1 97 
Skin cultures, 1-3 
transfers oi 16 | 25 | 2 82 152 | 5 8 290 
Fascia lata, prim: 
and transferre 
cultures aa 1 | 32 | 38 1 1/33 | 46; 6; 2 160 
Bone-marrow, pri- 
mary and trans- 
ferred cultures 77; 3 1 | 21 


i 





2% hexaploid. By morphological criteria all triploid cells 
had three complete haploid sets of chromosomes with XXY 
sex-chromosome complements. Most of the diploid cells had 
grossly unbalanced karyotypes. It is possible that these cells 
originated from triploid cells which, in the cultures, show a high 
incidence of mitotic irregularities. 

Of 160 cells derived from the fascia-lata biopsy 49% were 
triploid, 46% diploid, 4% tetraploid, and 1% hexaploid. Also 
in these cultures many diploid cells had unbalanced karyotypes. 

All cells derived from the bone-marrow and the blood were 
diploid and, with very few exceptions, had an apparently 
normal karyotype with an XY sex-chromosome complement. 

The following cell types have been examined with respect to 
the presence or absence of sex chromatin; (1) cultured cells 
from 3 different skin biopsies ; (2) cultured cells from one fascia- 
lata biopsy; (3) cells from 3 buccal smears taken over a period 
of about 6 months; and (4) leucocytes from ordinary blood- 
smears. 

The cultured cells, from primary as well as transferred 
cultures, were stained according to the Feulgen technique with 
light green as a counter stain. The buccal smears were prepared 
according to Klinger and Ludwig.‘ 

A sex-chromatin body was observed only in a few cells out of 
the several thousand screened. Considering the mosaic nature 
of the material such positive cells might have been unbalanced 
diploids with XXY or hexaploids with XXXXYY.> The 
leucocyte nuclei had no drumsticks, which agrees with their 
diploid XY constitution. 





1. Bédk, J. A., Santesson, B. Lancet, 1960, i, 858. 

a Book, am A> » Senseseon, B. Lunds Univ. Arsskr., NF. 1960, 56, 19. 

3. Book, a Clinical Cytogenetics (edited by L . Gedda). Rome (in 
the eae 

4. Klinger, H. P., Ludwig, W. S. Stain Techn. 1957, 32, 235. 

5. Lancet, 1960, ii, 191. 


With the observed high incidence of apparently balanced 
triploid XXY cells (84% in skin and 49% in connective tissue), 
the conclusion, that these cells are andinginihn negative, 
seems justified. 

In female somatic cells only one of the X chromosomes 
is heteropyknotic.*-® This indicated that the sex- 
chromatin body was the product of one X chromosome 
while the other remained isopyknotic. In male somatic 
cells the single X chromosome is isopyknotic, and normally 
no sex-chromatin bodies develop. In cells with the 
normal set of autosomes but more than two X chromo- 
somes one of the Xs only is isopyknotic, the rest of them 
form sex-chromatin bodies.?°14_ Generally, in such cells 
the number of sex-chromatin bodies is one less than 
the number of X chromosomes. 


One explanation of the origin of the sex chromatin 5 is 
that one diploid set of autosomes (i.e., 44) prevents the 
formation of this structure from one of the Xs. This 
hypothesis agrees with the observations on patients with 
various deviating sex-chromosome constitutions, except 
for one patient with Turner’s syndrome (XO)!2 who was 
reported sex-chromatin positive. However, this might be 
a case of mosaicism. 


Our observations on the nuclear sex of triploid XXY 
cells, and the fact that in cultures tetraploid male cells 
(XXYY) are negative and tetraploid female cells 
(XXXX) }8 average two sex-chromatin bodies, indicate 
that the formation of the sex chromatin depends on a 
balance between the sex chromosomes and the auto- 
somes. Moreover, it makes the presence of sex-determin- 
ing factors in the autosomes quite likely. Some pertinent 
relations between nuclear sex, karyotype and ploidy level 
in man is shown in table II. 


TABLE II--SEX CHROMATIN IN HUMAN CELLS ON DIPLOID AND 
POLYPLOID LEVEL 





Diploid level Polyploid level 








Sex No. of sex- 
chromosomes = maxon a Chromosome 
odies in . 
most cells bodies 
XXY 1 1 47 0 69 (3n) 
XXXX 1°38 3 48 2 92 (4n) 
XXYY 1° 15 1 | 48 0 92 (4n) 





The difference in the number of autosomes in diploid 
and triploid cells seems to explain why the 2A+ XXY cells 
of Klinefelter’s syndrome are sex-chromatin positive while 
the triploid 3A+ XXY cells are negative. 


We are indebted to Dr. N. Maclean, Western General Hospital, 
Edinburgh, for a blind check on leucocyte drumsticks, and to Dr. 
Thea Liiers, Institut fiir Genetik der Freien Universitit Berlin, for 
checking a sample of cultured cells and oral smears from our patient. 

This investigation is part of a research programme supported by 
grants from the Swedish Medical Research Council, the Swedish 
Atomic Research Council, the Foundations Fund for Research in 
Psychiatry (New Haven, U.S.A.), the International Atomic Energy 
Agency, and the U.S. Atomic Energy Commission. 


J. A. BOOK 
BERTA SANTESSON. 


Institute for Medical Genetics, 
University of Uppsala, 
Sweden. 
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TRIPLE STEM-LINE MOSAICISM IN 
MONGOLISM 


Sir,—We wish to report our findings in a case of 
mongolism with chromosomal mosaicism of a type not 
previously described. 

A twelve-year-old boy is the third of five siblings. A brother 
born two years before him died at six months; he was a typical 
mongol. When the patient was born his mother was twenty- 
four and his father twenty-nine; both were healthy. He him- 
self is mentally retarded and has several symptoms normally 
associated with mongolism—e.g., brachycephaly, oblique 
palpebral fissures, epicanthic eye folds, a flat nose-bridge, a 
large protruding and furrowed tongue, short fifth fingers, and 
a pronounced gap between the first and second toes; his joints 


4-5— 
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involving the autosomes has been described in connection with 
congenital malformation of the heart.! 

A case of “ 21-trisomy/normal complement ”’ mosaicism in 
a girl with mongolism without physical or intellectual retard- 
ation was recently reported. 

A possible explanation for the consistent mosaicism found in 
each of the four separate primary cultures from our patient is 
that three different cell types are present in the patient; the 
frequencies observed in the cultures need not be the same as 
those present in the body. 

The mosaicism reported here could have originated in 
several ways. Mitotic nondisjunction in a normal diploid 
embryo could result in 1 cell with forty-eight chromosomes 
(trisomy for chromosome 21 and chromosome 19 or 20) and 
1 non-viable cell with forty-four chromosomes. The cell popu- 
lation with forty-seven chromosomes (trisomy 
for chromosome 21) might then have arisen 
from a forty-eight chromosomic cell by loss of 





2 aw |_._—‘ the extra chromosome in group (19-20 through 
anaphase lagging. Similar elimination of extra 


chromosomes has previously been described in 





——13 — 15——_—— 

plants. ® 
————————— he 66h] —— Most patients with mongolism have forty- 
seven chromosomes with trisomy for the 21st. 
A small group of patients with mongolism and 
ia akin acai ial ail aes tees forty-six chromosomes usually have a recipro- 
$n 16—08_____8—__ 0-2 4s—_a+_o—__ cal translocation between a no. 21 chromosome 


Fig. 1—From a cell with 47 chromosomes. 
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and another of the acrocentric chromosomes. 
Other types of chromosomal aberration as- 
sociated with mongolism have been described. 
A girl with an atypical form of mongolism and 
a probable translocation between the short 
arms of 16/21 has been reported by Bédk et al.” 

As the patient reported here is a typical 
mongol with severe mental retardation, the 


vsti mosaicism probably has arisen at a very early 

$888 “ Bh RB i ———ane-n0-00 developmental stage involving the central 
nervous system as well. 

Further details of this case will be published 

=e ee Tots —21- 22 | elsewhere; and the karyotype of cells derived from 

other tissues will also be studied, if possible. This 

—§n—en—ta—____—8 88 an aaa 20 A investigation is part of a vismeuons aided by 


Fig. 2—From a cell with 48 chromosomes. 


are somewhat hyperflexible, and muscular tonus slightly 
decreased. 

There were no physical signs of congenital heart disorder. 
No anomalies of sex development were found; both testes were 
descended, and of normal size. Nothing pathological was 
found on further physical and neurological examination. 

Cytological observations are based on four separate cell cul- 
tures from two skin biopsies, cultivated by our standard cell- 
culture technique.! 60 apparently undamaged cells were 
examined. The chromosomes of 30 very distinct cells were 
subjected to detailed analysis with the aid of enlarged micro- 
photographs. 

30% of the cells contained forty-six chromosomes and had a 
normal male complement; 30% had forty-seven chromosomes 
with trisomy for chromosome 21 (fig. 1); 40% of the cells, had 
forty-eight chromosomes, were trisomic for chromosome 21, 
and, in addition, had an extra chromosome in group 19-20 
(fig. 2). 

No sex chromatin was found in Feulgen-stained prepara- 
tions. The cells derived from the mother had a normal female 
complement. 

Mosaicism in man was first described in Klinefelter’s 
syndrome ? and has been found in association with some other 
conditions involving the sex chromosomes.’ 4 Mosaicism 





1, Bédk, J. A., Santesson, B., Zetterqvist, P. Acta pediat. Stockh. 1961, 


2. Ford, C. E., Polani, P. E., Briggs, J. H., Bishop, P. M. F. Nature, Lond. 
1959, 183, 1030. 
3, hoe ae Harnden, D. G., Court Brown, W. M., Goldstein, J., Close, 
Sion Ma ti N. McLean, N. Strong, J. A. Lancet, 1960, i, 1213. 
4. Fracearo, M 


1960, 39. 


» Lindsten, J. Acta endocrin., Copenhagen, 


grants to Prof. J. A. Bédék from the Foundations 

Fund for Research in Psychiatry, the Swedish 
Medical Research Council, the Swedish Atomic Research Council, 
the International Atomic Energy Agency, and the U.S. Atomic 
Energy Committee. 

Institute of Medical Genetics, 
University of Uppsala, 
Sweden. 

Department of Child Psychiatry, 
Malmé. 


K.-H. GUSTAVSON. 
1.43 ER 


PROGNOSIS IN ESSENTIAL HYPERTENSION 


S1r,—I am sure that I agree with Dr. Petch (July 29), 
otherwise my beds would be full of labile hypertensive 
women—men are not quite such a problem. 


If the 1939 directives as to blood-pressure recording were 
adhered to and the clinician made it his own responsibility 
there would probably be more empty beds. Inpatient blood- 
pressure charts are notorious! 

The ganglion blockers are as useful as the preganglionic 
knife plus the disadvantage of parasympathetic blockade. 
We seem to have forgotten the Vulpian-Heidenhein- 
Sherrington phenomenon that condemns denervation of an 
organ because of an enhanced reaction to catecholamines. 

My inpatients invariably relapse on discharge but carry on 
with good grace and are better for the pot of ignorance they 
have ingested. 

London, N.W.1. H. W. SALMON. 

5. Clarke, $ M., Edwards, J. H., Smallpeice, V. Lancet, 1961, i, 1028. 

6. Ellis, J. R , Janick, bat A Hered. 1959, 50, 272. 

7. ee ., Gustavson, K. H., Santesson, B. Acta padiat., Stockh. 1961, 
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EFFECT OF ASCORBATE ON THE METABOLISM 
OF AROMATIC HYDROXYACIDS IN 
ALKAPTONURIA 


S1r,—The data on the effect of administering ascorbic 
acid to alkaptonurics are conflicting. Some workers? 
claim that a considerable lowering of the homogentisate 
level in body fluids and urine, together with an antimelanic 
effect, follow treatment with ascorbate; but others ? 
question this. It seemed that histochemical methods 
might throw some light on this problem. 


Bone-marrow films from a fresh needle biopsy from an 
alkaptonuric man of forty-three with well-developed ochronotic 
changes were incubated at 37°C for 40 min. in different 
aqueous solutions: 


Solution no. Constituents 
1 


56 u mol ascorbate per 10 ml. 
1 uw mol Cut 
0-75 g. P.v.P. . 
56 u mol ascorbate per 10 ml. 
0:75 g. P.V.P. 
56 wu mol ascorbate per 10 ml. 
1 pmol Cu+ 
56 u mol on per 10 ml. 
56 wu mol ascorbate per 10 ml. 
1 pmol Cut 
5 uw mol £.D.T.A.t 
o 0-75 g. P.V.P. 
* Polyvidone. + Edetic acid tetrasodium 

All the solutions were adjusted to pH 7-2 with a 0-2 M-Tris 
buffer. After incubation the films were fixed in 5% formol 
saline for subsequent histochemical comparison and total 
content of phenolic compounds tested by the Millon reaction as 
modified by Bensley and Gersh,’ melanins and promelanins by 
the reaction of Schmorl,* and diphenols and aminophenols by 
the chromaffin reaction with sodium iodate.* The quantity of 
E.D.T.A. used completely inhibited the presumed Cutt cata- 
lysis and hence the oxidation of ascorbate. The control films 
were fixed without previous incubation in 5% formol saline and 
examined by the same technique. No identification of histo- 
chemically processed blood-cells of P.v.P.-incubated smears 
was attempted because of the limited transparency of the 
preparations. All the incubations were performed immediately 
after taking the biopsy. 

The results were as follows: 


Ur WwW ND 


Histochemical Solution no. 
reaction Control 1 2 3 S 5 6 
Millon .. be 1 ott + + + + ++ ++ 
Schmorl . - o ott + + + + “ ~ ++ 
Chromaffin . + - - - + 


It follows that the similar differences in meen of the 
control films and of the films incubated in solutions 5 and 6 
from films incubated in solutions 1-4 are due to the catalytic 
activity of ascorbate. No such differences were seen in three 
non-alkaptonuric bone-marrow films examined after the same 
procedure. The phenolic or melanic content of the films incu- 
bated in solutions with or without added cupric ions (solutions 
1 and 3, and 2 and 4, respectively) did not differ; this shows 
that an adequate amount of catalytic metal ions was present 
in the material examined. On the other hand, the high con- 
centration of phenolic compounds, promelanins, and melanins 
in E.D.T.A.-incubated films (solution 5) proves that such ions 
are really active in the ascorbate-catalysed metabolism of the 
phenylalanine derivatives, including homogentisic acid. This 
suggests that the oxidation of ascorbate follows the scheme 
outlined by Niadas and Robert.® 

The virtual absence of lipofuscins and the high melanin 
concentration of the bone-marrow examined was shown by the 
result of the Hueck reaction.® 

Bezssonoff and Leroux * oxidised dioxyphenylalanine and 
other phenolic compounds in vitro in the presence of ascor- 
bate and cupric ions; and Sealock and Goodland ’ described 


1. Martin, E., Milhaud, G., Courvoisier, B., Lapiné, A. Schweiz. med. 
Wschr. 1950, 80, 981. 





2. Jimenez Diaz, of "Rev. clin. esp. 1948, 28, 230. 

3. — A. G. E. Histochemistry: Theoretical and Applied. London, 
4. Lison, . Histochimie et cytochimie EE Paris, 1953. 

5. Niadas, E., Robert, L. Experientia, 1958, 14, 399. 

6. Bezssonoff, N., Leroux, a Vitaminfortch. 1946, 17, 1. 

7. Sealock, R. R., Goodland, 2.2. Science, 1951, 114, 645. 


the disappearance of homogentisic acid and other phenylala- 
nine derivatives from the urine of scorbutic guineapigs after 
administration of ascorbate alone. In the light of the present 
results it appears that ascorbate can non-specifically affect the 
metabolism of phenylalanine derivatives along its physio- 
logical pathway over the border marked by the genetically 
conditioned lack of the necessary enzyme in alkaptonuria. It 
also can oxidise pathological derivatives of phenylalanine such 
as promelanins and melanins, which represent an alternative 
pathway, possibly like the one suggested by Snyder.* This 
function of ascorbate, though not fully understood, seems to 
differ from the function of homogentisate oxidase. The 
activity of the latter enzyme is independent of the hydrogen 
and electron transport system and most likely consists in incor- 
porating molecular oxygen into the substrate,® while ascorbate 
acts as a biological hydrogen carrier. 

The homogentisate level in the urine of the patient was 
lowered by ascorbate treatment. The contradictory reports of 
workers who did not succeed in depressing the level of homo- 
gentisate and other derivatives of phenylalanine by treating 
their alkaptonuric patients with higher doses of ascorbate, are 
likely to be due to different forms of alkaptonuria. 


A more detailed report of this work will be published 
elsewhere. 

I am very grateful to the late Dr. J. Fenczyn, of the Medical 
Faculty in Krakéw, for his encouragement. This work was supported 
by a grant from the Polish Academy of Sciences. 


Department of Biology, 
The Medical Academy, 


Krakow, Poland. J. NIWELINSKI. 


LESSENING THE HANDICAPS OF CHILDREN 

S1r,—In congratulating Dr. Crawford on his excellent 
letter of July 29 and in agreeing with all he said, I should 
like to emphasise his last paragraph but one. 

I have been worried for some time by the artificial distinction 
so frequently drawn by doctors as well as lay people between the 
“ spastic ” and the “‘ mental defective ”’. (I use the latter term 
deliberately, as ‘‘ mentally subnormal ” has not been universally, 
adopted.) We are all of course aware of the historical back- 
ground and that “‘ spastics ’” of normal or above-average intelli- 
gence were on occasions in the past wrongfully classified as 
mentally defective. Unfortunately, however, from this un- 
doubted fact has grown the widespread and uncritical belief that 
all “ spastics ” are potentially within the normal range of intel- 
ligence and require only special treatment or training to achieve 
this, with the corollary that all ‘‘ spastics ” are an intellectually 
superior class to mental defectives. This leads to the under- 
standable but unrealistic assertion by parents, however gross the 
actual defect of intelligence, that ‘‘ my child is not mentally 
defective, he is spastic in his mind ”’. 

The fact is, of course, that some “‘ spastics ” have little or no 
impairment of intelligence or are of superior intelligence, 
whereas many others are of very much more defective intelli- 
gence than ordinary mentally defective patients who show no 
signs of spasticity. 

As Dr. Crawford says, we in the hospitals for the mentally 
subnormal look at each child as a total problem and believe that 
the artificial distinction to which I have referred is unhelpful to 
both patients and parents, and militates against the mature 
acceptance by parents, without guilt or shame, of the total 
limitations of their children, which is surely a prerequisite of 
similar acceptance by the community at large. I personally 
regret that the National Spastics Society and the National 
Society for Mentally Handicapped Children should seem to 
pursue such separate existences, tending to perpetuate the dis- 
tinction. Is it too much to hope that they might join forces 
under a title which would reflect more honestly and realistically 
that many of their problems and aims are in fact identical ? 
I confess that I am unable to suggest what that title might be. 


W.A. HEATON-WarD. 


Bristol. 


8. Snyder, L. H. ibid. 1959, 129, 7. 
9. Crandall, D. I., Krueger, R. Cs Anan, F., Yasunobu, K., Mason, H. S. 
F. biol. ‘Chem. "1960, » 3011 
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NYLON WRAPPINGS FOR 
STEAM-STERILISED DRESSINGS 


S1r,—The differing letters on use of nylon film for 
theatre packs in your issue of July 22 prompt me to report 
that our experience on the suitability of this material agrees 
with that of Mr. Brigden. 

We have used nylon film now for over two years in preparing 
packs of various sizes for use on the isolation ward of this ortho- 
pedic hospital; the theatre sister has also had them in general 
use for the theatre for just over eighteen months. The packs are 
made up with the film folded according to the manufacturer’s 
instructions and sealed with autoclave tape. Tubes, or bags, 
heat-sealed at one end, are not used at all. Throughout the two 
years regular tests every 3—4 weeks with the appropriate Brown’s 
tubes have been made. Enough packs are tested each time to 
ensure a check is made on all sites in any one load in the auto- 
clave. The results to date have been consistently satisfactory, 
and the nylon film has proved a most acceptable packaging 
material with which to prepare sterile packs. 


Pathology Department, 
Institute of Orthopedics, 
Royal National Orthopedic Hospital, 
Stanmore, Middlesex. 


MANAGEMENT OF THIRD-STAGE 
COMPLICATIONS IN DOMICILIARY OBSTETRICS 

S1r,—Dr. Fraser and Dr. Tatford (July 15), writing of 
the management of postpartum hemorrhage by the flying- 
squad, conclude that a patient requiring anesthesia 
should be transferred to hospital even with the placenta 
undelivered. They reach this conclusion from the fact 
that 102 patients in eight years did not die on this regime. 

Whenever I have written about the flying-squad, I have been 
careful not to dictate how the service should be run. I have 
stated only how the Newcastle squad is run. This may not be 
the best way in other areas and under different circumstances. 
In the conditions described by Fraser and Tatford they were 
probably well-advised to risk transfer to hospital. If the 
anesthetic “is usually chloroform, or a chloroform/ether 
mixture given on an open mask, or thiopentone given in- 
travenously ”’, if “‘ an expert anesthetist is rarely available at 
short notice’, then it is probably wiser to take a chance. In 
the Newcastle flying-squad a consultant anesthetist, with all 
necessary apparatus, attends every call unless it is known 
beforehand that he will not be needed. In 1960 and up to 
July, 1961, we had a total of 236 calls, of which 177 were for 
third-stage complications. In only 9 was an anesthetist not 
present. None of the women died. 

In these days when “ human relations”? are talked of so 
much it seems extraordinary that no account is taken of the 
disruption of the household and separation from the baby that 
an emergency transfer to hospital causes. Nor is attention paid 
to the fact that these patients are brought into a milieu where 
the chances of acquiring a penicillin-resistant staphylococcus 
are three times as great as at home. Contrast the manpower and 
horsepower needed in these circumstances to transfer a patient 
to hospital with those needed to transfer an anesthetist to the 
scene. 

After long experience I can say that lifting on and off 
stretchers and manhandling of women who have lost blood 
and whose placenta is still in the uterus is a dangerous 
procedure. The distance the ambulance has to travel is of 
less importance. 


Newcastle upon Tyne. 


A. G. Towers. 


FRANK STABLER. 


Sir,—I do not think the recommendations of Dr. 
Fraser and Dr. Tatford should be allowed to pass 
unchallenged, in view of the potentially dangerous 
teaching they embody. 

They write that, in the case of retained placenta ‘“‘ with 
small loss” or ‘‘ complicated by hemorrhage”’, after pre- 
liminary attempts to deliver the placenta, giving intravenous 


“cc 


ergometrine and ‘“‘an intravenous infusion”? (nature un- 
specified), “‘ the patient is taken to hospital with the placenta 
still in situ’. This, in my opinion, is courting disaster. 

One of my personal cases illustrates this. A healthy primi- 
gravida, normally delivered at home by the midwife, had a 
retained placenta. The midwife called the general practitioner, 
who confirmed this and found a fit patient who had had a 
minimal blood-loss. Ergometrine had been given. He there- 
fore decided to send her into hospital nine miles away by 
ambulance. She was carefully lifted on to a canvas stretcher; 
but, as she had a flooding when half-way downstairs, she was 
hurriedly carried back to bed in a state of collapse. In response 
to an urgent call from the doctor for the Newcastle flying- 
squad I arrived at the house within half an hour and found a 
grossly exsanguinated patient who appeared to be near death. 
Her blood-pressure was approximately 40/0 mm. Hg. She 
only began to show signs of recovery during transfusion of the 
third pint of blood; and the placenta was manually removed 
in the home, after the fourth pint of blood had been given, by 
a consultant obstetrician under a general anesthetic given by 
a consultant anesthetist. Convalescence at home was un- 
eventful. 

It is never safe to transport a patient from her home to 
hospital with the placenta in utero after delivery, no 
matter how short the distance. 


Newcastle upon Tyne. 


THE SIGNIFICANCE OF DISC LESIONS 


Sir,—Dr. Barbor (July 29) condemns my paper on 
slender grounds. He suggests that mechanical inefficiency 
and local circulatory failure cannot be interdependent 
factors in the etiology of disc degeneration because intra- 
articular cartilage is avascular. The fact that cartilage is 
avascular and therefore insusceptible of an acute inflam- 
matory reaction is undisputed. Does Dr. Barbor mean to 
infer that the disc receives no blood-supply, that it cannot 
become inflamed or be subject to degeneration? His 
objections would only be valid if discs consisted wholly 
of cartilage which was capable of living without nourish- 
ment. 

Intra-articular cartilage receives its nutrition by diffusion 
from synovial fluid, and cartilage elsewhere by diffusion 
from adjacent tissues. In the disc the epiphyseal plates 
are of hyaline cartilage with a fibrous matrix, degeneration 
of which is described by Ham.! The cartilage in the 
annulus fibrosus is white fibrocartilage which when 
degenerated is replaced by fibrous tissue. It is therefore 
wrong to suppose that cartilage in the disc remains 
unaffected by acute inflammation or by degeneration in 
the tissues surrounding it. There are many aspects, 
particularly the biochemical, from which my paper could 
usefully be criticised, but Dr. Barbor’s is not one of them. 
DUNCAN TROUP. 


Wn. Hunter. 


Aberdeen. 


FACTOR STIMULATING CELL DIVISION 


S1r,—I read the letter by Dr. de la Chapelle (June 17) 
with great interest because it discusses some of the pro- 
perties of “ b acto-phytohemagglutinin ” (P.H.G.) which 
have considerable meaning in the methods of culturing 
human leucocytes for chromosome analysis. 

He points out that when Difco first produced this substance it 
was used for the dual effect of hemagglutination and its effect on 
mitotic activity. This is now known as the M formula. The 
second batch was then produced and used in many laboratories 
without knowledge of the change in formula. This purer sub- 
stance, now known as the P formula, had a very much greater 
effect on hemagglutination, and it was found by some workers 
that their cultures were failing when they used the P formula 





1. Ham, A. W. 1957, Histology: p. 335. Philadelphia, 1957. 
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in the same concentration as the older M formula. The reason 
for this was that, in many instances, the leucocytes agglutinated 
with the erythrocytes and that the concentration of cells in the 
culture was too low. By adjusting the concentration the P 
formula could be used to produce the same effect as the M 
formula. 

At the present time, we are using a method which does not 
require P.H.G. at all in the initial phase, the erythrocytes being 
allowed to sediment within the syringe and the supernatant 
plasma then being placed into the culture medium, containing 
an appropriate amount of P.H.G. of the P-type formula. We 
have found that, by leaving the culture with the P.H.G. in situ 
for the whole period, there is a great surge of mitotic acti- 
vity between the third and fourth day. Our feeling is that the 
mitotic activity of the P formula is at least as great as, if not 
greater than, that of the M. This method also demonstrates the 
fact that P.H.G. is not necessary for separation of the white cells. 


Department of Pediatrics, 
Cleveland Clinic Hospital, 
Cleveland, Ohio. 


SCURVY IN A SCHIZOPHRENIC 


S1rR,—I have recently seen scurvy in a schizophrenic 
whose diet was inadequate. The condition is not 
common. 

A man of 42 was admitted to hospital complaining of 
reddish spots on the body intermittently for two years, swelling 
and weakness of the legs, with spontaneous bruising extending 
to the thighs, and, for one month, dizziness on standing. Two 
weeks before admission he had passed black motions for two 
days, and had had traumatic bleeding from the gums. Between 
1949 and 1955 he had had several “‘ blackouts ” resembling 
epilepsy, with loss of consciousness of variable duration. He 
had not been outside his house for five years, as he was 
“ surrounded by hostile neighbours and their mischievous 
children”, the latter causing him “ unlimited annoyance 
by throwing stones and bottles, and calling after him”. He 
had lived on tea, bread and butter, and half a pint of milk a 
day. In six years he had eaten 6 eggs, and no fruit, green 
vegetables, or additional protein. 

He was anemic and of average nutrition; typical scurvy was 
noted, with hypertrophied, ulcerated, bleeding gums, petechie 
over the trunk, extensive ecchymoses over the thighs and legs, 
tender thigh muscles, and some cedema of both legs. There was 
no evidence of other dietary deficiency. 

He had a macrocytic anemia (hemoglobin 7:5 g. per 100 ml.; 
red blood-cells, 2:2 million per c.mm.; white blood-cells 
3500 per c.mm.; hematocrit, 22%; mean corpuscular volume 
100 c.u; mean corpuscular hemoglobin concentration, 34%), 
normal bleeding and clotting times, platelets 89,000 per c.mm., 
histamine-fast achlorhydria, and a megaloblastic sternal 
marrow (6% megaloblasts). Capillary fragility (Hess test) was 
not increased. The vitamin-C saturation test took twenty-one 
days for full saturation. On his usual diet, the daily vitamin- 
C output was 7-9 mg.; when given 650 mg. of ascorbic acid 
daily, after an initial drop to 1-45 mg., the output rose to 
46 mg. No other hematinics were given before a good reticulo- 
cyte response (15% on the eighth day) and a rise in the hemo- 
globin level (11-3 g. per 100 ml. on the thirteenth day) were 
obtained. Platelets rose to 288,000 per c.mm. fifteen days after 
treatment was commenced. 

The psychiatrist found him shy, cultured, and educated, 
but with a basic schizoid personality. Some features were 
suggestive of persecutory and grandiose delusions; he believed 
in the might and capabilities of computors which would 
eventually be able to think, and not merely solve problems, 
and hoped to contribute to their development. 

Ascorbic acid 200 mg. a day, ferrous gluconate 0:3 g. t.i.d. 
and ‘ Multivitamin ’ 1 b.i.d., were given; the hemoglobin level 
rose to 14 g. per 100 ml., and the hemorrhagic episodes ceased. 
A full upper and partial lower alveolectomy, and removal of an 
impacted right lower third molar for dental caries were carried 
out without complications. His hemoglobin level was kept at 


D. LONSDALE. 


14-0 g. per 100 ml. of blood by giving ascorbic acid 50-100 mg. 
daily and ferrous gluconate 0-6 g. a day. 

In this case a schizoid personality led to inadequate 
vitamin-C intake. Though scurvy may present insidiously 
with inadequacy, depression, and even melancholia, it may 
aggravate a previous mental state. 


London, S.E.18. M. O. P. IYENGAR. 


CHEAP SYRINGE OR INSTRUMENT AUTOCLAVE 
S1r,—The virtues of steam-pressure sterilisation have 
been much extolled recently, and though the instrument 
illustrated here does not have all the refinements of the 
downward-displacement steam-pressure instrument auto- 
clave—sold commercially for about £300—it represents a 
distinct advance over boiling as a means of sterilisation. 


It is simply a rack designed to fit into a standard domestic 
pressure-cooker (set to operate at a pressure of 15 lb. per sq. in.) 
with space to hold the following syringes: two 20-ml.; three 
10-ml.; fifteen 5-ml. or 2-ml.; one 1-ml.; and one 1-ml. 
tuberculin, together with eighty-two needles of all sizes. 

Instruments such as artery forceps and needle-holders may 
take the place of a syringe or syringes in the rack. The central 
spindle of the rack is telescopic and may be extended for ease of 
access if the rack is not removed entirely from the cooker. 

In clinics where many injections are given two or more 
racks ensure a constant flow of sterile syringes, and avoid the 
need to set trolleys with sterile towels, &c. A clean table on 
which to stand the rack is all that is required. 

The actual process of sterilisation is very simple, and may 
be done on a primus stove, or gas or electric cooker. The time 





taken is much less than boiling because of the smaller quantity 
of water it is necessary to heat, and there is a considerable 
saving in fuel. 

The rack was designed and made to my specification by Chas. F. 
Thackray Ltd., of Leeds. The pressure-cooker used was the 
Prestige ‘ Sky-Line ’ no. 6013. 

My thanks are due to the chief secretary, Western Pacific High 
Commission, for permission to publish, and to Dr. G. Y. McCririck 
and Dr. J. M. Gurney for the successful field testing carried out both 
afloat and ashore in the British Solomon Islands Protectorate. 

Central Hospital, 


Honiara, Guadalcanal, 


British Solomon Islands Protectorate. J. D. MACGREGOR. 


A LARGE OVERDOSE OF CHLORDIAZEPOXIDE 

S1rR,—This is a report of a determined but unsuccessful 
suicidal attempt with an enormous dose of chlordiazep- 
oxide (‘Librium’). Hines? briefly reported on 2 patients 
who took 1150 mg. and 1600 mg., respectively, without 
permanent harm. Our patient took an even larger dose; 
our observations agree with Hines’. 

A single woman, aged twenty-three, had attended the 
psychiatric outpatient department for two years. She was 
suffering from reactive depression and considerable anxiety. 
She had been told that chlordiazepoxide was a safe drug. She 
hoarded the 10-mg. capsules until she had 185. She thought 
these would suffice and retired to bed after swallowing them. 


"A, Hines, L. R. Curr. ther. Res. 1960, 2, 227. 
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When her mother went to call her twelve hours later, she was 
semicomatose but rousable. She was admitted to hospital; and 
the stomach was washed out, but only gastric juice was 
obtained. The patient was taken to a ward and kept under 
special observation. 

She was breathing freely and adequately but seemed 
cyanosed. Her pulse-rate was slow (62), but her blood-pressure 
remained at its previous level of 110/70 mm. Hg. Her radial 
pulse was missing beats (1 every 12-13). This was also seen on 
the electrocardiogram, which was otherwise normal. The pulse 
and electrocardiogram returned to normal after four days. 
Electroencephalogram tracings taken before and thirty-six 
hours after her suicidal attempt were normal. 

The patient was drowsy and ataxic for three days, and she 
also complained of headaches and inability to stand or sit up 
by herself. She also had a persistent lateral nystagmus during 
this time. It seemed that she had some muscle weakness for 
about seventy-two hours, but it was difficult to be certain as 
the patient was uncooperative. This was carefully sought, as 
chlordiazepoxide is a muscle relaxant in animals.* No other 
signs of central nervous system involvement were detected. 

The urine was albumin-free, and her serum-electrolytes and 
blood-urea levels all remained normal. 

The chlordiazepoxide content of the urine and blood was 
estimated seventy-two hours after the capsules were taken. A 
urine concentration of 0:73 mg. chlordiazepoxide per 100 ml. 
and a whole-blood concentration of 0:8 mg. chlordiazepoxide 
per 100 ml. were found. It is thought that chlordiazepoxide is 
quickly metabolised and in the more usual doses it is hardly 
detectable in the body fluids. These figures seventy-two hours 
later therefore confirm that a very large dose was taken. There 
was no evidence of barbiturates or of salicylates in the blood or 
in the urine. 

This case confirms that chlordiazepoxide is a com- 
paratively safe drug. Unlike barbiturates, it does not 
appear significantly to depress the respiratory centre, 
even in very large doses. To treat an overdose, gastric 
washout and observation would seem adequate. Unless 
respiration is depressed, it would be reasonable to 
withhold stimulants and await a spontaneous recovery. 
A large fluid intake might also be encouraged on first 
principles. 

We thank Dr. C. E. Davies and Dr. F. T. Thorpe for permission 
to publish this case; and Roche Products Ltd. for estimating the 
chlordiazepoxide content of the blood and urine. 

Department of Pardes, F. A. JENNER 
and the United Sheffield Soapies. D. PARKIN. 


2. Frommel, E., Fleury, C., Schmidt-Ginzkey, J., Béguin, M. Thérapie, 
1960, 15, 1233. 








Appointments 





YounG, K. D., M.R.C.S., T.D.D.: deputy M.O.H., mid-Warwickshire Joint 
Sanitary Committee, and assistant county M.O.H., Warwickshire. 


Birmingham Regional Hospital Board: 
Grant, J. P. W., M.B. Edin., F.R.C.S.E.: consultant surgeon, Selly Oak 
hospital group. 
JORDAN-SIKORSKA, Z. A., M.D. Warsaw, F.F.A.R.C.S., D.A.: consultant 
anesthetist, Selly Oak hospital group. 
PROTHEROE, . B., M.D. Cantab., D.PATH.: consultant pathologist, 
Selly Oak hospital group. 
Colonial Appointments: 
BurkITT, D. P., M.D. Dubl., F.R.C.S.E.: senior specialist, Uganda. 
GHADIALY, D. J., M.B. Bombay, F.R.C.S.: specialist, orthopedic surgery, 
Mauritius. 
GrIFFITH, H. B., B.M. Oxon., M.R.C.P., F.R.C.S.: M.O., Uganda. 
MEERTENS, J. W. L. H.: district M.o., St. Lucia. 
MENZIES-KITCHEN, C. S., M.B. Cantab.: M.o. Sarawak. 
ScAGLIOLA, S. R., M.D.: M.O., Tanganyika. 
Teck Kam, N. L., M.B. Lond., F.R.C.S.E.: specialist, orthopedic surgery, 
Mauritius. 


Births, Marriages, Deaths 


DEATH 
SreNce.—On July 31, Dr. Arthur Cloudsdale Spence, aged 52. 








Obituary 





RUPERT MONTGOMERY GORDON 

O.B.E., B.A., M.D., Sc.D. Dubl., F.R.C.P., D.P.H., D.T.M. 

Dr. R. M. Gordon, emeritus professor of entomology 
and parasitology in the University of Liverpool, died on 
July 26 at the age of 67. 

He was born in Dublin in 1893. His childhood home was 
in Phoenix Park, and his biological interests thus developed 
in the environment of the Zoological Gardens and the open 
spaces around him. As a schoolboy he found a beetle not 
previously recorded in Ireland and 
thus made his first entomological 
discovery. He graduated in medi- 
cine at Trinity College in 1916, and 
on joining the R.A.M.C. was 
posted to the Middle East, where 
Dr. C. M. Wenyon introduced 
him to laboratory work and put 
him in charge of a field laboratory 
unit in Greece. 

After demobilisation in 1919 he 
obtained the diploma in tropical 
medicine at the Liverpool School 
and immediately joined the staff. 
Soon he was sent to the school’s 
research laboratory at Manaos, 
where he spent two years under 
Dr. Wolferston Thomas. After 
a period at home he went to the Sir Alfred Lewis Jones 
Research Laboratory at Freetown, where in 1929 he succeeded 
to the directorship and the chair of tropical diseases of Africa in 
the University of Liverpool. He held this post until 1937, 
when he returned to Liverpool to occupy the Dutton chair of 
entomology, which subsequently became the Walter Myers and 
Dutton chair of entomology and parasitology. In 1958 he 
retired, having served the Liverpool School for thirty-eight 
years. He was president of the Royal Society of Tropical 
Medicine and Hygiene in 1955-57; in 1937 he was awarded 
the Chalmers medal of that society, and in 1958 the Mary 
Kingsley medal of the Liverpool School. 

T. H. D. writes: 

‘* As a naturalist, Gordon was interested not merely in the 
insect vector but also in the parasite it carried and the para- 
sitised host. He led the way in many fields. He first drew 
attention to the possibility of feeding insects through a mem- 
brane; his work on malaria transmission in Freetown helped 
to develop a new approach to the disease and its control; his 
study of the African snail vectors of schistosomiasis is still 
regarded as a classic, and he and his colleagues described the 
early stages of invasion of the host by the larval worms. His 
work with Blacklock gave the first evidence of immunity to 
metazoan parasites. One of his most notable studies was on 
the mechanism of the mouthparts of blood-sucking insects 
during feeding. This began in 1939 with an investigation of 
the mosquito, a work which is still often quoted; and in 1948 
he and his associates developed a method by which the mouth- 
parts of ticks, tsetse flies, and triatomid bugs could be observed 
and photographed in the host tissues through a microscope. 
In 1948 Gordon started an investigation of the African filarial 
infection, loaiasis, and discovered the previously unknown 
breeding-places of the vector. From then until his retirement, 
British work on filariasis had its focal point in Gordon’s 
department. He spent his last six years preparing a textbook 
on medical entomology with Dr. M. M. Lavoipierre, shortly 
to be published, and in studying the development of the try- 
panosomes deposited in the tissues by the tsetse-fly. 

‘** Gordon had a keen sense of humour end a fund of amusing 
stories and quotations. He was a fine teacher and had a great 
interest in developing the research abilities of his young col- 
leagues, many of whom have reached high academic or admin- 
istrative positions. One could not fail to be impressed by his 
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integrity, his loyalty to the School and to his colleagues, and 
his painstaking attention to detail. His passing is a grave loss 
to medical parasitology because his deep knowledge, varied 
interests, and wide experience gave him a unique grasp of the 
whole field of parasitology and enabled him to present a com- 
plete picture of the host-parasite-vector complex.”’ 


P. M.-B. adds: 

** Tropical medicine and the Liverpool School in particular 
have received a severe blow in the death of Rupert Gordon. 
He gave his whole life to the service of his school, which he 
served with distinction and with the utmost devotion, follow- 
ing in the footsteps of his master—Warrington Yorke. Rupert 
Gordon will live long in the memory of his friends, disting- 
uished for his loyalty, patent honesty, hospitality, and friend- 
liness. His passing robs the Liverpool School of one of its out- 
standing personalities and one who was popular and welcome 
wherever his footsteps led him.”’ 

Professor Gordon is survived by his wife, who is also 
a doctor, and by two sons. 


WILLIAM JOHN BISHOP 
F.L.A. 
Mr. W. J. Bishop, who died on July 27 at the age of 57, 
will long be remembered for his work as medical biblio- 
grapher and medical historian. 


He entered the library world at the London Library, but in 
1924 moved to the Royal College of Physicians, where he was 
to spend ten years. In his next post, as sub-librarian of the 
Royal Society of Medicine, he became widely known as a 
never-failing source of bibliographical and historical informa- 
tion; and he had onerous administrative tasks during the 
difficult years of war. When in 1946 he was invited to the 
Wellcome Historical Medical Library he gained fuller scope 
for his talents as a historian, but in 1953 he decided to free 
himself from administrative duties and become a freelance. He 
was, however, librarian (first in a part-time and later in a 
consultant capacity) to the Royal College of Obstetricians and 
Gynecologists, and various other bodies sought his advice on 
how their libraries could be improved and developed. 

As hon. secretary and later chairman of the Medical 
Section of the Library Association, he did much to obtain 
recognition of medical librarianship as a special branch of the 
parent profession; and he was joint hon. secretary of the First 
International Congress on Medical Librarianship held in 
London in 1953. Besides producing many articles and several 
books, he was editor, from 1957, of Medical History, the only 
British journal on the subject. In a tribute to him as a person, 
G. J. H. speaks of the sense of humour, the generosity, the 
unassuming manner, and the fortitude which ‘‘ endeared him 
to his friends, his colleagues, and the many members of the 
medical profession who knew and loved him.”’ 


C. D. writes: 

“Bishop was consulted by both expert and amateur historians 
because his knowledge of medical literature was encyclopedic, 
his memory was astonishingly accurate, and he had references 
** at his fingertips.’? But no account of him would be complete 
if it referred only to his scholarship and literary gifts; it was also 
the way he did things, especially the kindly, genial way in 
which he shared his knowledge and spiced it with his own 
particular style of whimsical humour. 

“It was after more than thirty years of helping other people 
with books that he decided to write some himself and began to 
do so. Probably the two that are best known are Notable Names 
in Medicine and Surgery (written jointly with the late Hamilton 
Bailey) and his Early History of Surgery, published last year. 
He had almost completed a monumental work on Florence 
Nightingale on which he had been engaged in his ‘‘ spare 
time ’’ for seven years. He had undertaken to produce for the 
Florence Nightingale International Foundation a complete 
calendar of Florence Nightingale’s vast and world-wide corres- 
pondence, amounting to nearly 20,000 letters. All those letters 
had been read and summarised and prepared for publication. 


*‘The medical profession has often had reason to be grateful 
to some scientist or scholar outside its own ranks. W. J. Bishop 
will long be gratefully remembered for his unique contribution 
to the study of medical literature and history.” 

Mr. Bishop is survived by his wife, a son, and a daughter, who is a 
member of the medical profession. 





Parliament 





The Chancellor and the N.H.S. 


IN opening the debate on July 26 on the economic situation, 
Mr. SELWYN LLoyp outlined his plans for controlling public 
expenditure during 1962-63. For the National Health Service, 
including local-authority, health, and welfare services, he said 
that the growth of current expenditure, in real terms would, for 
the next four years, be planned at about 21/,% per year—that 
was, the increase. 

Public Health Bill 

Tue Public Health Bill passed the remaining stages on 
July 28. An amendment moved by Mrs. PATRICIA MCLAUGHLIN 
sought to do away with turnstiles in “‘ public sanitary con- 
veniences”.! Sir KEITH JOSEPH, parliamentary secretary to the 
Ministry of Housing and Local Government, sympathised 
with the strong arguments for abolishing turnstiles, but it was 
necessary to make sure that any action was effective and not ill 
considered. Local authorities were not bound to provide 
public lavatories at all. How they did it was entirely a matter 
between them and their ratepayers, but it did seem that there 
might well be need for guidance. The Minister would soon be 
sending to local authorities a questionary asking for details of 
conveniences where there were turnstiles, why they were there, 
and what would be involved if they were removed. As soon as 
he had the necessary returns he would see whether there was 
any guidance he should give to local authorities or any action 
he should take. Only if he could not get the cooperation of 
local authorities would there be any need for legislation. The 
amendment was rejected. 

Suicide Bill 

Before this Bill went through its final stages, Mr. CHARLES 
FLETCHER-COOKE, Joint Under-Secretary of State for the 
Home Department, said it had been universally welcomed and 
yet practically unnoticed, perhaps because it had been universally 
welcomed. It removed the stigma of a crime and of criminal 
proceedings for attempted suicide, and thus changed a very 
ancient law. Mr. KENNETH ROBINSON declared that “‘ with 
this measure we shall end a law which the whole House now 
recognises as having been cruel and uncivilised ”’. 


Human Tissue Bill 

This Bill received the Royal Assent on July 27. Its main 
object is to make it clear that, under the conditions set out 
in it, parts of a human body may lawfully be removed 
after death by a registered medical practitioner for thera- 
peutic purposes or for medical education or research. It will 
come into operation in two months. The Act extends to 
Scotland but not to Northern Ireland. It repeals the Corneal 
Grafting Act, 1952, the provisions of which are included in its 
more general ones. 


QUESTION TIME 
Capital Development Programme 


Questions were asked in the Commons this week about the 
effect on the National Health Service, and particularly on 
hospital building, of the Chancellor’s recent decisions. Mr. 
ENocH PowELL, Minister of Health, said that, with economy and 
increasing efficiency, he expected the Service, including its 
building programme, to be able to continue without exceeding 
the financial limits set. Calling this an equivocal reply, Mr. 
KENNETH RoBINSON said that when the Minister had announced 
increased N.H.S. charges in February he had rested his case on 
the expansion and development of the hospital service. Mr. 


1. See Lancet, July 29, 1961, p. 272. 
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POWELL confirmed that the allocations to hospital boards for 
1962-63 would remain as announced. 


Increased N.H.S. Charges 


Mr. W. GRIFFITHS asked the Minister what action he pro- 
posed to take in response to the protest sent to him by the 
Manchester Local Executive Council with regard to the 
increased N.H.S. charges. To this and identical questions 
about protests from Salford, Bradford, Stoke-on-Trent, 
Merthyr Tydfil, West Ham, East Ham, Sunderland, Gateshead, 
and Glamorgan, Mr. PowELL replied, ‘‘ None, Sir.’’ He had 
no evidence that the arrangements were not working satisfac- 
torily or that they were creating hardship. 


Doctors’ Remuneration Review Body 

Mr. L. A. PavitT asked the Prime Minister when he expected 
to announce the names of the review body recommended by 
the Pilkington Commission to advise on doctors’ remuneration. 

Mr. HAROLD MACMILLAN replied: It may be some little time 
yet before I can announce the composition of this body. 

Mr. Pavitt: Does the Prime Minister recall that the 
Pilkington Commission reported over a year and a half ago 
and the Government accepted its report over a year ago? 
Does he further recall that when the Government had a head-on 
collision with the medical profession in 1956 and he had to 
intervene it was caused by similar dilatory action after the 
result of the Danckwerts award in 1951? Will he ensure that 
quick action is taken to avoid a similar position arising ? 
Mr. MACMILLAN: I hope that we shall be able to make progress. 
I must remind the hon. Member that the Pilkington Com- 
mission envisaged that the review body would go into action at 
relatively infrequent intervals, three years being mentioned as 
a minimum. 

Dame IRENE WARD: While the Prime Minister is considering 
the matter will he bear in mind that people supplementary to 
the medical profession are also in a difficult position and that all 
the Government’s attention should not be paid merely to the 
medical profession but to all those who serve the interests of 
the National Health Service ? Could he say something about 
seeing that their position is also looked at independently by a 
review committee ? Mr. MACMILLAN: Yes, but this question 
arises from the Pilkington Commission. I should like to make 
further inquiry before dealing with a wider matter. 

Mr. HuGH GAITSKELL: Will the Prime Minister tell us 
whether doctors’ remuneration is or is not affected by the 
wages and salaries freeze in the public sector which has been 
announced? If not, what is the reason for drawing a dis- 
tinction between doctors and teachers ? Mr. MACMILLAN: It is 
because it was envisaged that the review body would not go 
into action again except at infrequent intervals, three years 
being the minimum. Mr. GaslTSKELL: Are we to understand 
that distinctions are to be drawn between different professions 
in this way according to what is more or less an historical 
accident ? Will the Prime Minister at least consider appointing 
a commission to look into the question of teachers’ remunera- 
tion so that satisfactory recruitment can be obtained? Mr. 
MACMILLAN: That is a rather different question. I have been 
asked what action we are taking under the Pilkington recom- 
mendations. I am sorry that we have not succeeded in getting 
an agreement on the body, but I have pointed out that, as it was 
not expected to go into action again for a considerable period, 
we should be able to complete the body in good time. 


Drug Addiction 

Mr. KENNETH ROBINSON asked the Home Secretary how 
many of the new cases of drug addiction known to his depart- 
ment in the last two years for which figures were available arose 
in the course of medical treatment; how many were non- 
therapeutic; and how many involved persons under thirty years 
of age.—Mr. R. A. BUTLER: The available information suggests 
that in 1959 103 new cases were of therapeutic origin and 14 of 
non-therapeutic origin. The number of persons involved under 
thirty years of age was 8. The corresponding figures in 1960 
were 49, 39, and 18. 


Notes and News 





FIVE-DAY WARDS 

WHEN an 88-hour fortnight for the nurses was introduced 
last April at the Leicester Royal Infirmary and the Leicester 
General Hospital, some beds had to be closed for lack of staff; 
and since then the hospital management committee have been 
considering ways and means of reopening at least some of them. 
One suggestion, which is to be given six months’ trial, is to 
open a 12-bed ward at the Royal Infirmary from Mondays to 
Fridays only. It is thought that trained nurses will be found 
who will be willing to do this form of part-time duty, especially 
if patients are selected whose nursing needs are not heavy. 

Surgeons have accordingly been asked to review their 
waiting-lists to select patients with disabilities suitable for 
short-stay operative treatment, and with homes suitable for 
early discharge. To begin with, only men will be admitted, 
because aftercare at home will probably be more easily arranged 
for them than for women. A patient will stay not more than 
5 days in the ward, and may stay less. Some may be admitted 

s “day patients’, though not for more than a week. If, 
exceptionally, a patient should not be fit for discharge on a 
Friday, he will be moved to a bed in one of the other wards or 
to the recovery home. 

No patient over sixty years of age will be admitted, nor one 
who is known to have a second disease, such as diabetes. The 
surgeons have agreed on a routine skin preparation for opera- 
tion, and patients for whom the use of drips or antibiotics can 
be foreseen will not be selected. 

A letter has been sent to all the general practitioners of the 
area explaining the scheme and asking for their help in selection 
and aftercare. When a patient is chosen, his G.P. will be 
informed and asked whether he knows of any reason why the 
patient should not be admitted to the short-stay ward. A com- 
prehensive discharge letter is promised for each patient, and 
assurance is given that if any complication arises the patient 
will be taken back to the hospital without question. If enough 
staff is forthcoming, the ward will open on Sept. 1. 

The Leicester plan is a logical development of the Ministry 
of Health’s recent recommendation! that as many patients as 
possible should be discharged before the weekend. It may even 
prove to be the first step towards Miss Simpson’s earlier 
suggestion? that two-thirds of our hospital inpatients could 
safely and happily spend their weekends at home. 


APPROVED NAMES FOR DRUGS 


The British Pharmacopeia Commission has issued the 
following new supplementary list of approved names: 


Approved name Other names 

Bamipine as .. 4-(N-Benzylanilino)-1-methylpiperidine 
Soventol 

Bucetin .. N-$-Hydroxybutyryl-p-phenetidine 

Chlorphentermine 4-Chloro-ax-dimethylphenethylamine 
Lucofen is the hydrochloride 

Diethadione 5 :5-Diethyloxazolidine-2 :4-dione 

Halethazole 5-Chloro-2-(p-2-diethylaminethoxypheny])- 

benzothiazole 

Episol 

Halquinol* A mixture of the chlorinated products of 8- 


hydroxyquinoline containing about 65% of 
5 :7-dichloro-8-hydroxyquinoline 


Quixalin 

Laurolinium Acetate .. 4-Amino-1-dodecylquinaldinium acetate 
Laurodin 

Lyneestrenol 17a-Ethynylestr-4-en-178-ol 
Orgametril 

Paramethasone 6a-Fluoro-118:17«:21-trihydroxy-16a-methyl- 

pregna-1 :4-diene-3 :20-dione 

6a-Fluoro-16«-methylprednisolone 
Haldrone is the 21-acetate 

Thenyldiamine N'N!-Dimethyl-N-2-pyridyl-N-3-thenyl- 

ethylenediamine 

Tigloidine Tiglylpseudotropeine 

Proprietary name Approved name 

Episol és “8 .. Halethazole 

Haldrone Paramethasone 

Laurodin Laurolinium Acetate 

Lucofen Chlorphentermine 

Saaeemenll Lyneestrenol 

Quixalin ey a .. Halquinol* 

Soventol ; Bamipine 

* This name replaces chlorquinol, which appeared in a supplementary list 

in in May, 1 





1. See Lancet, July 22, 1961, p. 200. 
2. Simpson, M. 


A. ibid. 1960, i, 977. 


326 


AUGUST 5, 1961 


NOTES AND NEWS 


THE LANCET 





PUBLIC HEALTH LABORATORY SERVICE BOARD 

UNDER an Order made by the Minister of Health, the Public 
Health Laboratory Service Act, 1960, was brought into 
operation on Aug. 1. Accordingly the new Public Health 
Laboratory Service Board has taken over from the Medical 
Research Council the administration of the Public Health 
Laboratory Service. The chairman of the board is Sir Lands- 
borough Thomson. The board’s offices are at 24, Park Crescent, 
London, W.1, and the secretary is Mr. D. V. T. Fairrie. 





Royal College of Physicians of London 

At a comitia of the college on July 23, with Sir Robert Platt, 
the president, in the chair, the Baly medal for 1961 was 
awarded to Sir John Eccles, the Gilbert Blane medal for 
1961 to Surgeon Lieut.-Commander J. H. Sewart, and the 
Murchison scholarship to Dr. G. W. R. Donaldson. 


The following lecturers were appointed: 

Sir Haroid Himsworth (Harveian orator), Prof. G. M. Wilson 
(Bradshaw lecturer), Prof. R. A. McCance (Lumleian), Dr. R. W. 
Gilliatt (Goulstonian), Prof. J. V. Dacie (Oliver Sharpey), Prof. 
W. D. M. Paton (Bertram Louis Abrahams), Prof. C. E. Dent 
(Humphry Davy Rolleston), all for 1962; Prof. W. M. Arnott 
(Croonian), Dr. A. H. T. Robb-Smith (FitzPatrick), Dr. I. B. Sned- 
don (Watson Smith), Sir Austin Bradford Hill (Marc Daniels), for 
1963. 


The following were elected officers for the coming year: 

Censors: E. R. Boland, L. B. Cole, E. F. Scowen, W. D. W. 
Brooks. Treasurer: R. R. Bomford. Registrar: Kenneth Robson. 
Harveian librarian: Sir Charles Dodds. Assistant registrar: 
N. D. Compston. Library Committee: J. L. Livingstone, Sir John 
Charles, W. R. M. Drew, A. H. T. Robb-Smith. Finance committee: 
E. N. Allott, N. C. Oswald, T. A. Kemp. 


The following were elected examiners for the membership: 

Donald Hunter, J. Forest Smith, L. J. Witts, J. L. Livingstone, 
F. R. Ferguson, A. M. Cooke, T. C. Hunt, C. B. Perry, H. K. 
Goadby, J. C. Hoyle, C. L. Cope, J. C. Hawksley, F. P. Lee Lander, 
S. J. Hartfall, J. G. Scadding, M. L. Rosenheim, Horace Joules, 
Michael Kremer, R. B. Scott, R. E. Tunbridge, Arthur Willcox, 
F. Avery Jones, Alan Kekwick, Una C. Ledingham, M. A. Hunter, 
J. W. Litchfield, W. N. Mann, J. F. Stokes, Sir John Richardson, 
F. D. Hart, Clifford Wilson, W. M. Arnott, G. A. Smart, A. C. 
Dornhorst, R. I. S. Bayliss, Harold Scarborough. 


The following, having satisfied the censors’ board, were 


admitted to the membership: 

Babatunde Kwaku rye M.B. cand. C. F. Allenby, M.B. Cantab., 
Barbara J. Boucher, M.B. Lon a  & on Bouchier, M.B. Cape Town, 
D. R. Boyns, M.B. Wales, A. D. Dayan, M.B. Lond., Tantrimudalige 
Anthony Don Michael, M.B. Ceylon, Fluck, MB. Leeds, M 
Gotsman, M.B. agg Town, M. W. Greaves, “_ Lond., C. D. Holds- 
worth, M.B. E. Ince, M.B. Cantab., 3; Jones, M.B. N.Z., 
Kolita Edmund io Silva Karunaratne, M.B. Sid: Guat Siew Lee, 
M.B. aaaaee, A. . G. Love, M.B. Belf., — McCormack, M.B. Cantab., 
Shoukat Fahey Malik, M.B. Punjab, H. Marshall, mM.B. Cantab., 
D. H. Morgan, M.B. Cantab., t A. Morgen-Hughes, M.D. Cantab., 
J. D. Parkes, M.B. Cantab., E. S. Paykel, M.B. N Wai-On Phoon, 
M.B. Malaya, Madathil Govindan Sahadevan, M.B. Madras Ellis Samols, 
M.B. Cape Town, J. L. Seymour, M.B. Queensland, T. Silverstone, 
B.M. Oxon., Bhim Sen Ghisaram Singhal, M.D. Setabeay, J. Stark, 
M.B. Cantab., S. O. Suite, M.B. Cantab., A. R. Tanser, M.B. Lond., 
5.2. Thomson, M.B. Glasg., Thambipillai Varagunam, M.B. Ceylon. 


Licences to practise were conferred on the following 134 
candidates who had passed the final examination of the Con- 


joint Board: 

R. 4 Adams, - I. Amponsah, B. D. Apthorp, Antonia F. i, 
5 tbe M. Beales, P L. Beet, M. S. Bell, R. - E. Bellars, — Singh 
Bilkhu, Albert Gyang Boohene, A. P. Bray, A GC. +) Ga 
Penelope J. E. Cave, P. B. Christian, D. P. Clowes, B P. Co hlan, N 
Coni, B. J. Cooper, I L. Craft, Ann G. Creighton, David Cage, A 
cA B. R. M. Crook, R. J. Cryer, J. S. Cunningham, Peter reed 
A. 3. 4%: ag Elizabeth j. Deman, C. J. Dingle, G. K. Dixon, 
Eames, G . H. Forman, Eric eae © . M. leave, Monica C. Grant, 

J. P. Gray, Brian Greenwood, D. L. Hall, H. F. Harper, C. T. Hart, 
. g: Haselden, D. A. Hay, y, Stephen Haynes, C. P. Heanley, Daphne M. 
Herbert, Joan C. Hi gins, J. Hilroyd, E. M. Holt, B. R. Hopkinson, 
C. J. Hughes, J. Hughes, Elizabeth A Hutchinson, Noel Okwudili 
Ikedionwu, ae Muazzam Ilahi, De R. James, gg | Eskild Jensen, 
Ronald Johnson, J. H. Jones, A. G. Karseras, I. ef Kerr, J. J. Kimerling, 
E. P. Kirk, N. J. Knight, \ W. A. Knight, {. E. tae, H. M. 
Knox-Macaulay, M. B. 7 S. F. Leete, L. B. “a Lewis, D. E. Lieber, 
D. K. Lund, Constance H Lynne-Davies, J. O. McFarlane, Carol H. 
Martin, Florence G. A. Martins, Doreen M. Miller, Janine M. Miller, 
S. T. Minto, J. H. Moran, W. B. Morris, Elspeth A. Morrison, David Nelson, 
Oluyinka Ogundipe, Ademuyiwa Akanni Ogunsanya, Harshadrai Manibhai 
Patel, D. W. Pierce, Guido Pincherle, J. P. Pryor, C. A. Quick, B. J. Radford, 
D. E. Rees, P. H. Rees, A. B. Richards, D. J. Richards, Richard Robertshaw, 
J. M. Robertson, Rodolfo Rodriguez-Ar anaras, A. P. Rubin, Ss. 
—— C. R. Scott, J. A. D. Settle, J. hi Valerie A. Shorter, 
M. E Silver, Jennifer E. j. Simmonds, Irene P. Skoyles, Eileen D. Smith, 
Sheila K. Smith, A. P. Staz, M.D. Steyn, Frieda E. Stockings, B. E. Stone, 


M. F. ty Richard Tanner, M. A. Taylor, D. R. Thomas, Brenda M. 
Thompson, A. J. en Sophie $. Turner, A. J . Tyack, G. E. R. Vaughan, 

. A. Vissen a, R . C. Wales, C. D. Walker, jillian. M. Wandless, Kenneth 
Watwood, J. R. Weatherill, M. ain we bb, A. G. Wilson, A. D. Wright, 
Mary E. Yemm, LJ. F. Youlten, Irwin Ziment. 


The following diplomas and those mentioned in our issue of 
issue of July 22 (p. 220) were conferred jointly with the Royal 


Colas of Surgeons: 
iT pee gir Aryanpour-Kashani, M. R. ge mg Burke, 
Sheavilal iralal Clerk, Desharathral Dinkerrao Desai, Ai ly Abd El Hady 
Tr R. M. Oliver, D. S. Ross, D. J. Terry. 
D.L. O.—Shriram Balkrishna Lagoo, Antonio Martinez Vidal. 


Skin disorders in relation to malabsorption and malnutrition 
have been chosen as the subject of a conference which will be 
held at the college on Friday, Nov. 17, at 2 P.M., under the 
chairmanship of Sir Robert Platt, p.R.c.P. The opening speaker 
will be Dr. G. C. Wells, who will give the first Parkes Weber 
lecture. This lecture has been founded by Dr. F. Parkes Weber, 
the senior fellow of the college. Other speakers will be Prof. 
W. S. Bullough (starvation, stress, and cell replacement), 
Prof. L. J. Witts (nutritional changes in the oral mucosa), and 
Dr. Maurice Garretts (skin changes in hypocalcemia). 


College of General Practitioners 

The college announces the establishment of a foundation 
to promote and assist research by general practitioners through- 
out this country and in those parts of the Commonwealth where 
faculties of the college now exist. Initially, the income from 
£100,000 in the college’s general funds will be set aside for 
this work. (This represents about a third of the amount so far 
received from the college’s present appeal, which aims at 
£1 million.) The projects will be scrutinised by the college’s 
research committee under the chairmanship of Dr. R. J. F. H. 
Pinsent. They may sometimes be undertaken by practitioners 
who are not members of the college. The foundation hopes 
especially to bridge the gap between the germ of an idea and 
the setting up of a fully documented research project, such 
as would stand a chance of being supported by one of the 
many research-sponsoring organisations which already exist. 
Particular importance will therefore be attached to pilot 
studies. 

Butterworth gold medal.—This award is offered annually for 
an essay by a member or associate of the college on a subject 
connected with general practice. The subject of this year’s 
essay is future trends in general practice, and for 1962 the 
evaluation and management of backache in general practice. 
Further particulars can be had from the college 41, Cadogan 
Gardens, London, S.W.3. The closing date for entries for 
1961 is Sept. 30. 

Calouste Gulbenkian Foundation 

Among grants in the first half of this year was a further and 
final one of £3000 a year for three years to the Samaritans, 
St. Stephen Walbrook, London, for their work on behalf of 
people tempted to suicide or despair. 

The Samaritans dealt with 2000 cases last year. The founder, the 
Rev. Chad Varah, has been assisted by a staff of five (two priests, two 
social workers, and a secretary) paid from the grant, and by 150 
active volunteers. The work has attracted worldwide publicity: ten 
branches have been started in Great Britain, and independent but 
similar organisations have been established in many other countries. 

£5000 was given to the S.O.S. Society for additional accom- 
modation for the aftercare and rehabilitation of ex-mental 
patients at Hill House, Elstree, and £500 a year for five years 
towards the cost of rehabilitating ‘‘ problem families” at 
Frimhurst Recuperative Home, Surrey. Marlborough College, 
Wiltshire, received £400 for a film illustrating methods 
employed successfully at Marlborough for improving the 
physical education of normal, physically subnormal, injured, 
and handicapped boys. 

The Foundation’s branch in this country has its office at 
3, Prince Albert Road, London, N.W.1. 

The late Prof. V. B. Green-Armytage, who left £123,073 gross, 
has left to the council of the Royal College of Obstetricians and 
Gynecologists his two silver candlesticks and a bequest to establish 
an annual dinner to fellows of the college on the occasion of the J. Y. 
Simpson oration. To the Italian Hospital and the Florence Nightin- 
gale Hospital he left medical and surgical books and instruments and 
appliances. 











